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ould be diſcouraged by a furmiſe, ture, imitate ature e! 


N of c OO 1 1 


1 kind to. Abele Kin ,NOW — 9 5 [ 
"partic 1 1 trial 


s the'one about reſpi 


"theſe inconverſiencics, and. proſecute. trials of 
that fort with any alliduity,. makes: ine chuſe 
rather to reſerve them for an Appendix, 13 
to make thoſe that how go mg abroad ſta 


chem. Which will 160 relume,- be” the 1 
more | difliked, Ng by fg this 1 
may, in delivering of the phan a of; 


13 8 S ſaying, er Ti 


I 7. joy 700 ty. 
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n - Some ELIE couching FEET iſe. 15 
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7 HOUGH the engine already 


1 and that which 1 employed 1 
- Wb trials, have che ame lth and agree both in 
'their con- 


| ion, yet they differ in Baie particulars fit 
to be taken notice of: for after Thad preſented 
oe great engine 1 formerly made uſe of to the 

— 700 Society, partly the difficulty of procuring 
another of that ſize and m 


publi ſhed „ 
follow- 


vited me to make ſome alterations in the ftruc- 
ture; ſome of them ſuggeſted by others, (eſpe 
_ ally 'by the ingenious Mr. Hook,) and ſotne 
_ of chem chat 1 added myſelf, as finding that 
without them I could not do my work. Where 
fore" it will not be amiſs to point at the chief 
 Uiffetetices' between the former and the latter 
e and to intimate ſome of the colive- 
niences and inconveniences that attend them. 
© Ay for the conſtryRtion of the ſecond engine 
titlelf, fince it is preſumed, that the readers of 
this book have already peruſed that, of which 
this i8. a Continuation, and underſtood tlie con- 
trivance of the i gent, that belongs to it, 
it Was reſutned fufficient to exhibitin the firſt 
©. he delineation of the entire engine rea 
be®ſer at work; and in the ſecond, the 
Aguresof the ſeyeral metalline parts, that com 
by it, before" they are ſet together, For 
ough- [theſe have not verbal and alphabetical 
on annexed to them, yet the fight of 
m may ſuffice” to make thoſe 
age fitted to conceive mechanical con- 


2 


trirances, and are acquainted with the former 


engine; comprehend the ſtructute of this; 
habetical explications ' would ſcarce 
make tuc ' readers'do, as are not fo qualified : 

only two things there are, which being of 
forne difficulty, as well as of importance to be 


particularly take notice 


Fe i to be always ow water, and A 
perforation p'q,” that paſſes perpendicularly 
' quite through 1 it, and ſerves together with the 
flick „ for a Valve, is to be ns wen at the bot- 


Kim ol the cylinder, as at = OY when it is Fran 


2 2 13111 
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"ward, is made to lie ta a 


de, and partly 
E. defire of making ſome improvements in- 


„that have an 


liable to be in or abo the pipe; 
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of water, ir was e 
of a con ſiderable! len N. as tWo or three foot. 
The 1 5 and chief thing is, that in the ſecond. 
plate, the pipe AB, whole end B bends up- 
groove or gutter put 
poſely made in the flat wooden | board c4 ej 
on which the receivers. ate tc reſt; wh 
ſquare board 1 cauſed to overlaid with v 31 
good Eg ga HED 1 w 7 to . 

„of the bigneſs an 
of 9 2110 Teaving only a Gall hole for = 
erected part o of the pipe to come out at, which 


1 added, not only to: keep che wooden board = 


the better from War ug, but becauſe I knew 
(What will perhaps be Thought” range) that 
the pfeſſüre of the' amoſphere on one ſide of 
the board, when there is no preſſure or but 


very little on the other, will enable many aerial 


particles to ſtrain through the very wood, 
though of a good thickneſs, and imbued. with 
oil to choak the place Ts. this ir6n-plate we 
ſometimes fit a1 

der the water, that on ſome, occaſions will come 
from the receiver, from falling on the room; 
and (to add that upon the by) though the ſtop- 


3 cock Þ3 k, that belongs to the hitherto men- 


tion pipe, may be inſerted at I, into the 
batrel or cylinder 7m n o, by the help of ſoder, 
yet we choſe as a much better way to have the 
branch J, of the ſto p-cock, made like a ſcrew, 
which being once. firmly ſcrewed into the bar- 
rel, is not apt to be broken off, and may be 
fore eaſily mended, if any thing happen to be 
ut of order, which: the engine is the moſt 
artly becauſe 
it may fall out, (though but very rarely, if due 
care be bur taken) that the air will inſinuate 


itſelf between the wooden board and the iron- 


path, and ſo get up (where the, pipe bends | 
pwards). into the 10 of the receiver z and 
that becauſe. the pipe being for a guſt reaſon 
made but lender,” and the part of it that looks 
upward very ſhort, r not very unfre- 
quently, that when we imploy receivers with 
narrow orifices, where the cement muſt lie 
cloſe t to the opening of the Pre it er, 1 
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had thoughts e have added divers others 0 2 


t and Hammes; it e N "notes Atv + | 
obſervations heing al 5 nt Gut. * er 8 
my having neither Health nor leiſure to 15 . 


91 lay 


ſite to make Pry r > 


turning, up about it, to hin- 2 
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ſoltned by heat, is ſuc 


RY. 


hs: kat the ally if it de much 
Re Ps = t ed into 


the pipe, and fo choaks it up; or elſe that 


_ ' ſomeypart of the 


upon it as a cover hinders t 
te air into the barrel; againſt which; Pops, 
nience, to add that upon. 


body-included in the receiver 


18 Ara wn to the. brifice- of* the pipe and. Jing 
e free paſſage 


mongſt other expedients to place juſt about the 


upon khe pipe, 


orifice of the pipe a ſmall cover, of tip, like 
that of a little box, which covers it at the tog 
g e 


in the ſide, to give the air of the — 25 free 
acceſs to the pipe. 
ITX ſquare and hollow wooden part 'of this 


: egibe,. diſcernable in the firſt plate, is fo 


| os but fo much' water, as 


| . to b 


venehce; for divers tiraes, if great care be =. | 


5 an ole and. 4 Sede, ed «ang * 


has” 
its ohen Ns 


ade, that it may Contain not only; the cylin- 
as Will always 1 — 


cyl . quite covered with that liquor ; 


1975 * fich ſs the ſuckers lying and playing 


under water, is kept Milf turgid and 
and the Water being 925 at hand to 
little interval or 1 7 that may 
betten 90 ſucker Wd: the inſide 
; together with che new 
e Pan pod o 'of the ſucker, » ry much 
conduce- to, the "exact? "Keeping out of the air. 
But this advantage is hot Without ſome. incon- 
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„ 85 ſtop 8 the Water wi 
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Fes are lock 
leaſt for + pre quay te that The 
= of. our = LI in _re- 
ga ty It ee 3 4 dif 
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exhauſtion of large and capacious ones. 


ments, , that che recetver needs no 


ene piece of glals, and 0 on upon the 

plat well covered with cement, can 
Ly ie air, than if chere were a ſtop-cock, at 
whitch the air does but too Frequently: get in: 
bes that in. divers ments: ſuch re- 
cet Wers 9 7217 1 25 * to be d mourhes, 
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n che by, we uſe a. ; 


this means,when 1 the ſu 


keep... 


+ tailing the Engi ine ifelf.” ON A 


gainſt the ingreſs of the air, ſeveral ri- 
ments the . conveniently be een in 
ſort of receivers. 

Bur becauſe, chat though this ſecond form 
pf out engine hath as to ſeveral purp oſeb its 


peculiar condeniencies and Aeantages, yet. 
ſome virtuoſi may 
other een nd form 


furniſhed; with the 


more cleatly © 12 two, or may judge it pre- 


e may conceive it the 


ferable for their particular deſigns; I ſhall here 


not all, that follow in this treatiſe, they may 
mile fuſe of, or at leaſt make a" ſhift with the 


firſt engine, with a few alterations; whereof 
the chief is to be this, that to the upper part 
of the great cylinder, on the ſide oppoſite to 


the iron- rack, there is to be faftned ſuch a 


ſquare board; Sid ſuitable iron-plate, as is fett 
in the ſecond engine, betwixt which board; and 


plate is to beJodged ſuch a pipe as was lately 


intimate, that for moſt of the experiments, if 


deſcribed, | being either a continuation of the 


ourward branelx of the ſtop- cock, or elſe firmly 
faſtned to it by e or ſcrowing: for by 

r is depreſſed, the air 
will through the cavity of this pipe, and the 
ſtop· cock whereta it is annexed, pats freely, by 
virtue of its on ſpring, out of the receiver into 


the exhauſted cylinder; though this} and the 


fucker that moves in it, being not kept, as in 


* 


the Eo form of the engine, under water, tile 


ater care will be needed to keep the air 
m inſinuating itſelf between them. A good 


1 to faſten the receivers to the oftem 


mentioned plate of iron, is. a thing of no ſmall 


moment in making the following experiments, 


of which we imploy differing compoſitions for 
differing purpoſes, ſome of which are not ne- 


ceſſary to be mentioned in that part of this 


wark; that. now comes. forth; but that, which 
in moſt. the following trials. we chiefly 


low bees wax and turpentine, which c ompoſi- 
tion, as it ſerves better than moſt other! to keep 
out the, air, ſo it has the conveniency, which 


is no ſmall one, of ſeldom nèeding to be heated 


and ſeldomer to be much ſos eſpecially if we 
imply-a little more turpentine in winter than in 


ſummer, in the mer of which ſeaſons, as 
much, or very 


as: of the wax does well; for as in ſummer a 
mixture of three parts of wax to about tuo Ko 


x" Sarees n. 1 ee TT, 


7 


make uſe of, is a well wrought mixture of yel- . 
Taz flat plate (mentioned a little h 


this at conveniency; in mahy experi- 
met 5 ſtop cock of 
; for ſuch a veſſel being made all of an 


near as much of that ingredient 


. 
- 
* 
* 
* . 
8 
* . 
* * 
$5 
9 
F 
5 : 
* ce 
7 
\ 
2 
* 
. 
3 


88 * 1 * 7 = 
9 9 wx . s Ci bi is wo a * 6 a 2 Sd * * 
* 1 Nr 2 * 7 AS). ow as gd „ 1 = 2 Rn. WN 3 N 
* a 7 4 = * — x tn I 2 Fl i 2 wad] T 2 oy * * 
R Lg * A EF lib ö R wy wer” J "TINS N W N F 6— "RONP 
S9 4 p 4. * . C 4 . 27 * 9 5 i p Ag i + N 9 v 8 * - 
R c 66 ge r us. > 9 
* v . * * wok * 5 N * a i Ways w_ £ 0-48 Dy "% N 1 8 i +1 ; B43 * 875 N.. * N 5 5 p * > \ d Wo 3s , - * 3 | ; N * 
8 7 * 9 Wk. I my c ee ene n L e 8 POW, . 1 n n W 


* \ N + fag o * 
« N b N 9 WT rh * 88 { 1 0 * ff 
, 1 * N * % GE TR Irs rol * . AR hr . a 5 

boat — 6 N 8 12 9 y g 0 a \ of $2 e 3 ; e , 
. F. „ F ˙ —A—ñ— 9 8 . * 5 . A 
3 e e 0 ET A.» NA Nd ek Ry | 

e \ n , 2 - 2 . "as. 2. 7 * \ 2 F 44 

f 3 d So > Wh 3 „ * 3929 try g 


e, we ſo 
PE and ſlender ee 
e to the en · open at both ends in che neck of the 
And r te — - with hard Tealing-wax, - tus the AY 
| eng gre do Ke Rae Se 


2 


Int 


"I I . 
c F355 fg ORE OL SO 3 EASE vs IRE 4 
Fan. 5 I * % * = "On * 1 "© has ö 4 . 8 * 4 4 41. 
0 we , * 3 5 
2 3 KR £ wed * 4 R 34% "+ ; E 0nd A 1 * 1 7 4 241433 
> fn „ 3 


405 KE X PE RIM ENT I. 8 


* 2 117 * , 
» $4.5 L5 des. * ws 11 * 


aks "ways tere be ofed:20 Pon the beter illuſtration of. 
he ibuch che preſſume of che ar, n the ment, thus! fuumharily related, 1 
. atnoſphere-is-a) heavy: body, und chile the air, like ſucveſt us 60 cht wein, 
ially ben conipreſs'd dy-urward bfr. peated, we will ſubjoin de follo ring obſerva- 
Spring; chat enables it w ſuſtain or xefift tions and notes. e d | 55 


a preſſine equul ww that of as uch of dem. I. Tun f we died this experiment ment ſer 
48 ch Cine to bear againſt its und ral times und thr laſt time in the pteſence of 
adſo to Mew, chat fuch ait as we live in, and the fartious- Savilian geometer, Dr. '1W/; 1 1 8 8 


not condenfed by any im or adventi- who fow: tlie quick-ſiver in the pipe i 
. tious force, has not only za refiſting ring; up uy halle deing one; himſelf of th 
but an active ſpring (if I may fo ſpeak) in meaſurers. And though at other times we fond 
Tome meaſure, as when it diſtends a id or it to be much about the ſame height with the 
breaks. a full-blown bladder in our exhauſted laſt, yet once it ſeemed plainly to be a pretty 
, ne ns "deal 1 which yet ons pr not, be- | 
Bur obſerving, that there ſeems to want a cauſe à miſchance took off the mark, which e 1 
viſible experiment to convince thoſe, that are we had made to meaſure the height by. | 
not ſo eaſily ſatisfied with reaſons, though II. HAVING once, to try the ſtanchnes — 
drawn by juſt conſequence from phyſical or of the vial, blown in ſo much air, (without | 
Fee truths, or even from other experi- taking out any thing as we uſe to do in the 
ntsz taking” notice, Tay, hereof, I = like caſe) that the air in the cavity of the Viol 
the following experiments; not fo much to raiſed and kept the quick-filyer 3 inches high | 
- Prevent or remove a ſcruple no better ground- in the pipe, when we went on with the reſt of . 
ed, as to have a new way of making an eſti- the experiment, according to the way above 
mate by ſome known and determinate mea- deſcribed, we found, by emptying the receiver | 
ſure of | the force of the bare ſpring of the air, of air, that we were able to raiſe the quick- - 
both in its natural ſtate, (as it is ſaid to be, filver in the cane 30 inches, or ſomewhat 
when not compreſſed nor rarified, more than more above that in the vill. 
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| III SomnvTINAEs it may happen, that the 

dee i at apprar to have ſubſided to 

its firſt lowneſs, which perhaps it will not fink 
to in ſome while after: which is not to be 
wondered at, ſince in ſuch a receiven, hich 
Contains hut little air, the heat of the cement 
and the iron, imployed to melt ic quite round 
the receiuer, may impart little warmth to the 
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ſeveral vibrations up and down be- 
come to ſettle, juſt 


ase 


8 


wi 


equal in bull to the quiele iber, we found 
it to amount to 1 ounces, 2 d mme, 14 grains 


{a that tlie air, chat had raiſed up the mercu- 


Ty, poſſeſſed (before its expanſion) in the wal 


the place but of 4 oun 
NG he 8 | 
And as for the pipe allo, imployed, about the 
lame cx timent, we found ts cavity to have 
about f part of an inch in diameter. 
Ir was one of the uſes 1 hoped to 


degees of 


of the ſpring of the ai 


— 
& 


r weakened by ſer 


gonveniencies I forbore to venture upon ſuch 
nice obſervations, eſpecially becauſe the preſ- 
ſure of the dilated air, that remains in the re- 


yr and a few odd 
a pint of water. 


3 a make of | 
Ts experiments that by comparing the ſcvcrgl 

* ee of air included in the vial. 
+ with the xeſpeRive and increaſing heights of | 
tie mercury, that was impelled up into the 


ceiver, and is external to the air included in 


the ; 


vial, muſt alſo be taken into conſidera- 


this; that it may ſupply us with a confiderable 
argument againft ſome learned men, who at- 
tribute the ſuſpenſion of the quick · ſilver in the 
Torricellian experiment ta a certain rarified mat- 
ter, which ſome call a funiculus, and whereto 
others give other names; which rarified ſub- 


ſtance they ſuppoſe to draw up and ſuſtain the 
 *..- quick-filyer,” in compliance of nature's. abhar- 


u rency of a vacuum. For in the experiment 
Under conſideration, the quick ſilver being not 


Axor nx uſe of our experiment may be 


mat - 


would ' oifly ſuſtained at the height of 27 inches in 


cdunmſtances, ) and the ſubſequent exfudtions do 
_ ftilladd le 


__ +» whereby. its ſpring. mult be | 


a* _ 
4 


„vben 


11 


y 


of — 7 - a. 


_ \ 
1 h reury good barometer; and 
chereby found, that the air was then but light; 
its greateſt height reaching but to 29 inches, 
and , and its height ſoon aſter the trial, where- 
of Dr. Mallit vas a witneſs, amounting but to 
air, that had raiſed the. quick-filyer to 27 
inches, e tock the vial, that was imployed 
experiment ; and having counter- 


— 


_ Hilled it with water, and found the liquor to 
weigh g ounces, 2 drams, and about 20 grains; 
and then having poured out the water, till it 

was ſunk to a whach we had made on 
the outſide of the glaſs, tu take notice how 
high che quicl ſilver reached, that we poured 
in: and daſtly, rcighing che cemaining water, 


Derne ee 
eſtimate. of the quantity of 


poiſed it, whilſt it was empty, we afterwards -: 


the tube, bur elevated thither; if the cauſe of 


this be demanded, it will be anſwered, ac- 


cording to their hypotheſis, that the air in the 
receiyer, external to that of the vial, being, 


it b 
is and leſs proportions of height to the pump, more rarified than that in the 211 


caſe that the cylinder be made to vibrate up 


Av p as for thoſe, that will in ſuch caſes, 
as our experiment ſuggeſts, have recourſe. only 
to that which they call che fuga vacui, they 
may pleaſe alſo to conſider, that ſince the 

__quick-filyer remains the fame, its aſcenſion in 
the tube will not be available for what they 

think to be nature's purpoſe ; for, whether it 

wach bigher or Jawer 38 the zube, it will ade- 
| NE 2 ä quatcly 


See thelat- 
ter part of 
thefollow- 
ing Expe-” 
runent. 
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fo much'the leſs"expinde 


Wee though” this "ſuggeſtion To 


_ rhe; yer en e thi notable are 


the mou 18 


wg ar CH} CAT . 22 (2350) J aA" 4 * 


Nh ene pe pre of 1 


"IMs" of the 'vialy” that” wWas employed” 
It, there was ſo little air edel that 


9 expanſion of it, 18 Tar as Was fequiſite to 


1 


tlie mera ry in — pe to tk ie above . 
mentioned Height'of © 27 in may be oy 
bably* ſuſpected * to have ver möch- 

enedl its fpring; and therefore it ay be Hotel 
that (eſpecially "confidering the 8 eat force, that 
ſeveral of our experiments manifeſt impriſoned 
alt to have;) if there were a greater quantity of 


air included inf the veſſel, Race en jon, 


ſuffcient to raiſe the mercury to the former 


D height,” would” ner need to be "conſiders le, 


"that "the capacity of the tube being 

the arne, he whole included air will be 
d, by how much the 
more 'of it there 15, it emed pröbable, that 


ened by 16" Trial a Allaratloi, would remain 


ſtrong enough to faſe à much taller cylinder 
of n ercury in the tube, wa Been: gar the 


+ 


of 98 utrndſphere is able'to ſuſtain! a cylinder 
of quideſilver but of 30 inches, or thereabouts 


ee rpendiciilar Net it) and conſequently, 
tothe | 


preſfüre of füch a mercurlal cylinder 
Ten an atmoſpherical cylin- 
of the fare bore; it was not difficult” 


ngth to the weight 
that Jeans 5 2 25 5 (br. kae Tpri 


tome Of the air would get dut of che vial) a a, 

gredrer vial and conſequently a'greater quan- 

ty- of welded ait Would not de able by its 
= 80 Elevate And luke a longer nher 


% abe to do; nor indeed | altogether' fo much, 
—— Joie Metle (though bat little) dim. 
niiti6n'of cher pfing Dy ſome (chough bur a 
dy expanſion; ee de included air fulſers, 
y faccee: ing in the lace 00 arm that is 
e TS nner £ | 5 
Po dear therefore: "this matter b 
riment, We took 4 Nrong g a boele capable 
'of* holding about 's quart of liquor; and ba- 
Ving put. into it a convenient quantity of quick-._ 
© filver, we erected in it a very long and lender 
3 glass, open at both the ends, and 


reaching at the lower end beneath the ſurface 
of the gnant enercur) 


And Having faſtened. 
a pe m the Heck * of the bottle, By ch 
/ up chat neck very accurately with 
3H ment,” that none of the included air might 


N tO e de Shah wie whole 


? 


Tpring'of the air, being but a little weak. 


to time. og” 10 
e, that __- the — in à vial, before 


ed, has a ing 8 qual in 
e hore ene 


ry, than the weight of the atmeſphere 


ar expe- that" they?ſcrinetÞ wocagree. 


oak- could not raiſe the g 
good the pipe,” yet ſometimes by other effects it 


a then 95 engine nes 5 * we 
quickly raiſed: the--quick-filver to a Beater 
Beige chan formerly; and When we ſaur it 
come to à ſtand, we did by p te i, an 
- marks, made before: hand on the 

dy che help of à very long arid © 5 

ruler; meaſure, with as much care and 1 * 
ratenelß as the figure of the veſſels would al- 
low us to do, the height of the mercurial! cy- 
Under, which we found to be 29. hes, and 
about by to which NN half an idea, — 1 

was raiſed, before the pump waz employe 
85 fome er, that. had k cer) Het into the 
beet V. whether jt were ſtanch j deduct- 
ing, fo, is half inch of quickelilver, which 
remained im che tube after the external air was 
let in, (as well ug ic had been there before the 
receiver wag exhauſted;) out of the ere men. 
tioned nuinber chere retmained 29 inches, and 
near , for the. height of the merenry, raiſed 
by che ſpring of tlie air, ſhut up done 
and then conſulting with the above-mentioned. 
baroſcope, which ſtood in a window in ano- 
ther part of the houſe, ;I found, that the 
weight of the atmoſphege. did heat mercurial 
cylinder of about 29 inches and $, hich was 
higher by Nr ning had 
raiſed the quick-i lver-in'the exhauſted 
and the difference! 5 thr ud 
wk 


alſo we could have. kept the mercury fo 
elevated; as to give. it leaye to diſe 2 85 
ſelf of thoſe. ſmall bubbles, which „ 
impoffible in ſuch experiments a8 this to free 
qinek-filyer from, - "HOT: ſome, bey from. | 

e108 T] N e 8421 DEAR r 
LASTLY, * cane che be 
plied, wr MLS we could —.— the 
more diligent exſuction of the reciver, raiſe 


p 3 . thequick-ſilverabove the height of that, which 
Were tog rong for de weight chat Jeans a 


thea tinoſphere kept ſuſtained in the e 
9 our labour 8 confirmation, that 
g of the air. would. : noti raiſe the 
mercury Rent than did the weight of he - 
atmoſphete, which wy nota. utile confirm 
the ſecond obſeryation.! V 
N. B T4 ds hot che only nor the firſt 
experiment we made of this Kind but this be- 
ing carried on wichcut miſcharices, (with. Which 
divers Other werd attended) nd made with | 
much care, 1 thought fit to det den this in- 
ſtead of all, intimating generally gbout the reſt, 
well-for;the main 
with that, Which? is here fecited. Only thede 
is one thing relating to thoſe RE. 
that ſeems not altogether unworthy to be taken 
notice of; which is, that hen ohr trials were 
made in veſſels, that contained. 4 conſiderable 


quantity of air, N upon the exhauſtion 
of the receiver) the ſpring of the included air 
wck-filver, to the top of 


manifeſted itſelf to be e once or 
twice * the: nnn. or breaking the cor 
* 


— 


* 1 251 
# „. 
1 
3 4 N 
. 
0 
* 


— 


if5; 


Þ 3 


LEY 1 


* 


417 


reached when os accident ha 


1 * R * ; 1 * 
4 
** * | | 


2 cement, and other matter tics imployed 

60 ſtop- the glaſß it was nut in; and once by 
- In accident'too memiorable' to be here paſſed 
over in ſllente 


20 kid ont e n eee be lch 


an experiment as I have been relating, made 


2 x vial, but) a bottle of green glaſs, 


1 as We uſe now for wine, ) and four or five 
aer. After this learned perſon 
- and Thad continued ſpectators as long as we 
_ fit, we withdrew into another room, 


where we had not ſat long by the fire, — - 


ce were fy a ſudden noiſe, which 
the perſon, pccationed-1t,/ preſently came 
bees, in to give us an account af, by which 


appeared; that this ingenious 'young man, 

© (hom. 1 oſten imploy about pneumatical expe- 
- riments; and whom 1 mentioned do your Lord- 
ſhip, becauſe J. M. has the honour to be ſome- 
what known to you,) being deſirous in our ab- 
ſence to ſatisfy the curioſity he had to know, 
whether the quick-lilver / could not be raiſed 
higher in the pipe than I had foretold, plyed 


che Ie ſo obſtinately, that at length the 


being not, it ſeems, every where equally 
ſtrong, the impriſoned air found it more diffi- 
eult to make the quickſilver run over at the 
topof the pipe, than to break the bottle in the 
lace; and accordingly did not only 
thiow!6 a piece of the bottle, but threw it 
with ſuch violence againſt the large and ſtrong 


receiver, as broke that alſo; and rendered it 


unſerviceable for tlie future. But the doctor 
and 1 laying together the pipe, which hap» th 
pened to be broken into but few pieces, con- 
TChuded by the place, to which we were told it 
ppened, that it 


had not exceeded; nor indeed fully equalled the 


height, to which the e of the Oo. 
_ have raiſed it. | 


„ e II. 


Shewing that the ſpring of the 2 air wil. 


raiſe mercury to a equal . in very 
Fas tubes. 


AVING ſhown Fn AY Fara 

periments, that the active ſtrength of 
2 air 's ſpring is very conſiderable, I thought 
good alſo to examine, whether or no to the 
other reſemblances in operation between the 
weight of the free air; and the preſſure of the 
Het air, this alſo may be added, that as 
the gravitation of the atmoſphere is able (as we 
ſhall hereafter prove) to 2 
the ſame height in leſſer and greater tubes, 


ſealed at the top; ſo the preſſure of the in- 


cluded air may be able to ſuſtain the mercury 
at the ſame. height i in ſlenderer and in larger 


tubes, though in the latter it muſt ſuſtain a far 


greater weight of mercury than in the former; 
provided allowance be made for the weakening, 
which the ſpring of the included air muſt be 
ſubject to, by reaſon that, to ſueceed in 
the place of a large cylinder of mercury 
impelled up into the tube, it muſt 
expand it ſelf more, and conſequently have 
its ſpring more eats than if the tube 
were ſlender. of 

Vor. II. 


3 


n the mercury at 


larger cylinder came ſhort o 


| be * Sr KINO ih We A L R. wy 


To proſecute. this experiment, I thought on 
a pecular ſhape; of veſſels, which, if I had been 
where there is a glaſs-houſey I would have 


cauſed to be blown for the: more convenient | 


trying of two pipes of different bores, at the 
ſame time. But though I wanted this accom- 
modation, 1 thought I might well enough 


ſhew what I intended by imploying ſucceſſive- 


ly two tubes of very a zes, proyided 


che veſſel for hs including of t ie air were the 


fame, . 
Wu AoA taking whe, Saat battle, 
made uſe of to try the former experiment, and 


erecting in it after the manner above deſcribed 
a cylindrical pipe of glaſs, a good deal larger 


chan the former, (if not as large again) we pro- 
ſecuted the experiment as we had made it, 


with the lender tube above mentioned, and 


Found, that we were able, by the ſpring, of the 
air in the bottle, to raiſe the quick-ſilxer to a 
conſiderable height, Which, meaſuring as well 


as the veſſel Would allow us, was, by the leaſt 


eſtimate that was made of it, (which was mine) 
28 inches, and 3, by which it appeared to 
want ſomew hat above an inch of the height 
of the mercurial cylinder, which the weight of 


the atmoſphere could have ſuſtained, as 11. 
Pear d by the barometer; wherein the qui 


dilver at that time was about 29 inches, and E 
high; which difference was no more than I 
expected, conſidering, that, whereas the weight 
of the atmoſphere is ſtill the ſame, when the 
cken is at its full height (and that whether 
544 pe be great or ſmall) in a ſealed de 
the ſpring of our included air muſt needs be 
weakened the larger the tube is, and the 
higher the liquid metal is impelled in it; ſo 
that it ſeemed a conſiderable phænomenon, that 
the ſpring of ſo little air ſhould be able to raiſe 
the mercury as high within an inch or there- 
abouts in a wider as in a ſlenderer tube, ſince 
the diameter of the cavity of the former being 
by our eſtimate double to that of the ire (in- 
to which the ſlender Pipe could eaſily be put 
as into a caſe too big for it:) the er mer- 
curial cylinder may be ſuppoſed to have weigh 
ed near four times as much as the leſſer; I ſay, 
near, becauſe there was an inch difference in 
their heights: but in caſe theſe had been equal, 
then the ſolidities of the cylinders would have 
been to one another as their baſes; and ſince 
theſe, being circular, are in duplicate propor- 
tion to their diameters, that is, as the ſquares 
of their diameters it is plain, that if the diame- 
ters be as one to two, the ſquares of them muſt 
be as one to four; and theſe cylinders conſiſting 
of the ſame mercury, their weights will have 


the ſame proportions with their ſolidities, and 


conſequently would be as one to four, making 
the abatement formerly intimated for the inch 
and a little more. of mercury, by which the 

f the height of the 
former. 


N. B. 1. This and che two former expert- 
ments tried by us with quick-ſilver may be 


alſo tried with. water; but beſides that we 


could hardly procure tubes long enough for 
ſuch trials, we were not very ſollicitous about 
it: for if we N enough conſider, * 
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m; ele the air will be 16 far 


, kant 


Buder of merbury 
could elevate it to; by the ſpring 


e 


TER us © | . ö 
5 - 2 near 15 üe 8 


Gil to foreſee the e vetſt of fuck” expert- 
Wich he that: has” 4 mind to 
be furhilhed dot ang With long: rides, 
But with c veſſels ts at up 


the witer üb attac eur Aae, it 
which the weight of the atmoſphere may raiſe 
che experiments wilt not ſeem to ſuc- 
<6 ber e wen with walter, die Wd with 
E N 


When the | included air had rniſed che great 
to the utmoeſt height, 
it then — 
i would hot be brought to raiſe the quick-ſilver 
oy om] ity 7 the expanſion 
had already „ there were an made 
by he heated er 
| e of this cufioſity having cauſed an 
= iron und a mere! of. kindled coals to be 
held neat the 0 of the receiver, 
perceived ufter a while, that the mercury 


_ Aſterifled” of an inch or better above the 


it hot, that whilſt the app 


Worin rrientioning: 
chat beſides that divers virtüoſi fem not a lit- 


: the ſatface of the water, and the pipe 
4 71 the bottle. 


5 old eee 


ateſt height 1 before. But con- 
ming; that it would 


to be * to wWirhdraw the 


5 


En new bydr aute-pneumatical fou male 
2 | 
the principle, Whereon the former 
ent was 'grovinded, as I ſhould Carte 
in this place, were it not, 


| 9 its 6 
prove 640'be- of | 


pig 


that che Tower orifice Was 'a good way beneath 


upwards throuj \ the 


n 


paſſed perpe 


kee whic 


au clofed; no water or air 
thie bottle, nor no external air 
e e e by pulling through the 


4. WI eeuc ie 8 ; 


the 
| ed; it was n 


cles of the fe alt. And impel up 


have a yer | 

its yer oe 22 75 
| Was making, Sine Air Un- 
| cy into the receiver, I cauſed 


. 


1 2e f e may 
flame of a lamp) very lender, that the water 


5 You. may, if you Pleaſe, inſtead inftead of 


SHALL. no add uch an application of 


1 a bath ends. and 
(hive be hve de, "FAERIE thought 


it fell 


the Horten, ac conſequently; « one another; make fore 


And becauſe this r 


to be) long enough tb receive che whole PPS difference, 
there was cemented: on to the upper 


a ſmallet reckiver of white: a inftead x 
od bignefs,:. that the upper end of che of making 


anight-ceack-to ch nde of irs: tavieyy the 
412m, emer that the motions ——2 


Fah water might have a convenient Tope aur ment with AL 
and 5 


4 2417 — £1 


o be the bettet taken-notice of. 
Tuts double receiver bein 
to the engine, A little of the 
ſuck of the 


A going fi- 
by one 1 


preffure of the remaining air being weaken ; quickſil- 
ee the air included ver. 


u ours tops rig Seer "once 
ed, it ſhould it con 
he ite i he fie bulk | 
the pipe, whick it d -vigoroilly, as 10 
de f ite briſkly at firſt againſt that part 8 
ok che top of the ud a receivers: which was ' 
juſt over” the orifice of the pipe: But after it 
e opera ing 2.4 
pendicular as. ng air in 
N grew by that air 3 dilatation to be 


- weakened; the, water would be impelled up kfs 


ſtrongly and Jeſs directhy, till che air in the 
bottle being an much expanded as that in the 
rotriver, the aſcent of the water would quite 


725 unleſs. by pumping a little more Urea 
che receryer we'renewed it again. 


uf Az ov'T»the making of this experimen 
theſe al 7s may de noted. 


be at the 


having but a very ſmall orifice to iſſue out at, 
may be ſpent but Nowly, and 3 U 
the experiment laſt fo. much the longer. 


z 


1 the uPPer 1 of the pipe flender, as | 
now directed, cement on to it a to I 


Adder of glaſs or braſs, conſiſting of three 
more very lender pipes, With a pin hole at the 
end of each, that one of theſe pointing direct- 

- y upwards, and the others to the right hand 
and to the left, the water may ſpin out ſeveral 
ways at once, by which kind of branched pip 

- we have ſometimes' imitated the Jets d eau (as | 
the French nb ares hs comin aug 

| and ENT 

III. In- 4 that 0 bart a 
ter, as exceededinot the length 


nder of 
our glaſs 


pipe, could not make any conſiderable reſiſtance 
a en of . included air, it Tues 


to the 


without 94 
chat it ſhould | be ery 


kat 1 great while, e 
uſe of the « 
following note“ % ds 

4. Ir you "ol wit dhe Welndech air kas 
by * n oo] too much VION its 


ſpring, 


to be mentioned in the . 


EE bitk for bulk, a the former) it will not the 4 e are 151% 3 Ee ET 


that would. 


ms 
pump drawn out from it, by mich ee ng, © 


F ͤͤ ²•—I—Bů ̃ TN ONO LS ts 


Which, 


. AFR 


1 Teh val 7 
| reinforce the 3 Yo only; turns: 
ing the Rap-cack, g io. what air you 
mate: tatq ee receiver: for * 
Ge a this new air, the air in the re. 
will preſs upon the water in the pine, 
wing driven it inta the botle again, 
Vill follow i chither, till che ait in che bottle 
andi chat in, the receiver have attained an oqual. 
_ ſpring, and chen by pumping out a convenient 
quantity of the air contained in the latter, the 
air ſhut up in the former. will be be able to/impel 
up the water. as. before; till the ſtagnant liquor 
be depreſſed to the lower orifice of the pipe, at 
whencthe air af the bottle can get out, 
the courſe of the water N muſt ceaſe, 
"Tas Uſes of. this new. hydraulo- 
| pneumatical fountain (for U in it 1 aim not only 
at a ludiewus perimend) were Leann ad 
e. e 
e Ken it the. more 'piobas 
ble, that if we-had bad convenient veſſels,” we 
might by the preſſure of the air included in the 
bottle have raiſed water about fourteen times 
& high as we did quick-ſilver in the former 
* ſince upon but a little weakening 
of che of the air in the double r 
| the air in the bottle yas able to impel the wa- 
22 8 and for a pretty while; to 


of. about a yard | and a 
= i Nh Os 0s: but.» Light 


: 8 next Thing chetafore! we deſign'd.co f 
| becky owl... pee that in thaſe hy- 
eee engines, here water 18 
placed ro parcels . — 5 air, the water 
may be ſet a moving as well by the meer dila · 
tation af ane of the parcels of the air, as by 
gy ing a new force by heat or compreſſion to 
che other, and whether this mechanical princi- 
ple of motion may hereafter prove not altoge- 
ther a we refer to further 
adden 


ceixer 


Auer na uſe ue made of this experi- 
| ment was to ſhew ſomewhat relating to the 
ſpring of the air, which may be worth conſi- 
dering, thy we ſhall now but barely men- 
tion it. If then, When ſome of the air had 
deen out of the receiver, we removed 
that eee eee 
air would by its weight haſtily 
ter in the. pipe, till having driven it to the very 
bottom, it got in numerous bubbles 
ide vater, and Joined it ſelf with the air in- 
cumbent on that liquor: but that which was 
here obſervable was, that all the external air 
that was able to get into the bottle, did not do 
it ſuddenly, but after the firſt irruption we 
could perceive, that from time to time there 
would new . of air leiſurely inſinuate 
| ugh the pipe into the bottle, 
Nee emerge through the ſtagnant water in 
bubbles, that ſucceded one another ſo lowly, 
as to beget ſome wonder, as if the ſpring of 
the included air having been once put out of 
its wonted conſtitution by its late expanſion, 
could not be reduced to it but by degrees by 
3 of the atmoſphere, which Was s ful 


1 


depreſs. the wa- 


good. As a . Fe 


of the included and the preſſure of the 3 

air counterballancing each other, there hap- 
Pen d me ſuch. ching as is obſery'd i in an or- 
dinary pair of n of which one is too much 

depreſſed, here the - mation (which was ſwiſt 

enough at c becomes ſo much the ſlower, 

by ho No — 1 weights come nearer to the 

| hich na guakey diſpoſes them 


wif bs. 


BU ae in this experi- | 
ment was, to obſerve, whether the lines, made 
a Water in its efflurions, would be of the 


tame figure, notwithſtanding the rarifaction of 
the air in the up upper part of the receiver, ag 
if the air had not been. at all rarified-: and for 
this purpoſe it is beſt to make one's obſervations 
towards the latter end of the experiment, be· 
cauſe then the receiver being moſt exhauſted; 
and conſequently having the leaſt of air left in 
it, the dil Pr made by the change of t 
denſity of che medium, in which the beams 
water (if I may fo call them) move, is like (in 
caſe there be any) to be beſt diſcerned. © And 
this convenience we had by our way of expe- 
timenting, that we could take notice of the 
lines deſcribed by the ſalient water, as the eja- 
culation of that liquor grew ſtil! fainter and 
fainter, But though I afterwards invited Dr. 
Wellis to favour me with his opinion about 
the curve lines of the ſalient water, yet fot 
want of an upper receiver large enough, even 
MI himſelf (as I had done) not fatif- 
about them. Only he ſometimes (as I alfo 
did) obſerved'the ſalient water to deſcribe part 
of a line perfectiy enough parabolical, with 
which, fort of curves he has been particularly 
converſant. 
'Txrs made me reſolve for further ſatiſ. 
faction to 8 by another contrivance, (of 
2 ſucceſs, if I can procure the implements 
I need, your lordſhip may expect an account) 
What the figures will be not only of falient wa- 
ter, but mercury, and other liquors; and that 


when the receiver is much better exhauſted, 


Tan eee the'boge- 


EXPERIMENT v. 


Aua a way of ſpeedily breaking flat glaſſes 
te 4 7 the 5 — . ” 9 


\OR che more eaſy undetitinding of ſome 


of the ſubſequent trials, it will be requi- 
10 in this place to mention, among experi- 
ments about the ſpring of the air, the following 
phzhomenon mg 2 g to its weight. 

T #15 is one of 'thoſe, that i the moſt 
akually ſhewn to ſtrangers, as a plain and eaſy 
proof, that the weight of the incumbent 
air is conſiderable, and that the round figure 
of a receiver doth much more conduce to 
make an exhauſted glaſs ſupport that weight, 
than if the upper part of the receiver were flat, 

To make this nt we provided a 
hoop or ring of braſs of a conſiderable thick- 
neſs, whoſe height was 2 E, or 3 inches, and 
the diameter of whoſe cavity as well at the. 


pps 96 lower: * ä been juſt 
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3 575 Was 3 1 and . "To'this hes we 
„ | eſſe "aſtened » 3 
kk glaſs, ſuch as is uſed t mop 
boſe hope we ſent for it) to wake pahes for 
—_ and thereby made the braſsing with 
rn in rhe Pres: a kind of receiver; "whole ope 
TE + 2 ce we carefully eementetl d to — | 
1 Aud then we found}? 48 wwe had” conhe 
E that uſually at the firſt exſuction (though ome” 
1 1 ſecond) the 'alak-plare would 
= : de brolken inwards with ſuch violence, as tobe 
| ſhattered into a great mialtitude of ſmall frag- 


mente, and (which was remarkable) the * 
tion of the external nir driwing the glaſs in- 


wards did conſtantly. make a loid: inp: e 
ome- 


like che report of à piſtol. Which 

l het er it may help us to di Ver the 
I that great noiſe,” that is made upon the 
of guns, (for the recoil ſeems y de- 


«4 | | ; 2 


powder) I muſt vor ſtay to conſider. 


13 18 af 4305 we 
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big EXPERIMENT vi 
 Shewing, that the breaking of END oy 1 


"fore 


ot 


1 


N iment, need as; to. ve. aſcribed 
. Vacut, 8 34 {53/9 to Thixts1 
Ss . 3 HOUGH: 1 big Bra IA you 
3 — that in the experiments .I then preſente 
1 5 per lordihip, it was not my purpoſe to deli- 
ver my ow o whether chere be 4 va. 
cum, or no; and though I do not in this 
tract intend to declare my. Ref either way; yet, 
that I may on this occaſion alſo ſhew, that the 
beute af che air may ſuffice to account for 
divers mena, Which according to the 
vulgar philoſophers muſt be referred. to natureꝰs 


aAbhbrrency df a vachim, 1 will illuſtrate! the 


foregoing geen gere Dy mother, the ful ſta ce 
whereof'1 is this. Ire >” 

Tu x if, inſtead of the above micutiones 

braſs: hoop, both whoſe orifices are of equal man 

- breadth, you imploy à hollow: (but taller) w 

A piece of brafs,' or (which is more eafily made) 

: of latten, ſhaped like a conus truncarus, or a 

ſugar- loaf, whoſe upper part is taken off pa- 

rallel to the bottom; and if you make the two 

orifices of 'a a breach ſufficiently unequal, * if 

or, made as wide as that of our 

WL *; NY er were leſs than an inch 

in diameter; you will find, that if this piece of 

metal be made üſe of, as the other was in the 

foregaing e experiment; the flat glaſs cemented 

on tothe ks. Will be cafily broken, as for- 

= when it is faſtened to the Wider orifice; 

ut if the firaiter orifice be turned upward, the 

Tlaſs that covers it, IF it be of a due thickneſs 

1 no thicker. than the former) will re. 

min entire, notwithſtanding the withdrawing 

of chi air from beneath it: which ſeems ſuffi- 

1 argue, that it is not preciſely nature's 

of a vacuum, that is the cauſe, W 

e uſually broken in ſuch experiments, 

N whether the wider or the narrower orifice 
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be u and covered, (che metalline 
5 . the veſſel being the ſame, and only va- 
* e) the capacity of the exhauſted 


Veſſel wil equal; and the therefore nature — 
= "RFK > 
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. webt ae gas, us well i ede dg 2 2 be 
does mot; - Se IS 178 4 {3.1 


"Jer orifice is up 


$ ' 
J's 1 N 


—4 upon its ever but ſa fender a p 


the dilatation and — wb of e I 
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„ hien Lathe 


Wiizk tr 0 nt this pee Adis Shuch: e 
JJC ͤ:! the wi — 
permoſt, che glaſs that cow rn 
it muſt ſerve forthe baſis of 4 _ atmolphe- 
r, which by ity _-_ 
e the reſiſtance 
: the” ſmaller Erker i 


3 —. hats as 
chi ace e ray e maar] anda — 5 
DN of parts in the glaſs is not ws 


re yh l rag 


6B X P E RI ME NT vll. 15 
About a convenient way of breaking blown nat 
(ders 5 the ' ſpring ee included in them. 
HE foregoing - o hwing a. 
1 14 manifeſted the ſtrength. of "the 
fring upon fluid bodies, I next thoup 
58 try, whether 


the force of alitale includ 
air would alſo up e e 
bodies emulate the operations of the weight of 


the atmoſphere. In the proſetution of Hich 
enquiry we fig do make co ſorts of | 
trials: the one, Where the air is included in the 
bodies, on Which its ſpring does n e 
the other, where it is external to them 
the farſt ſort are his ſeventh and the two ob . 
lowing experiments; and of the. ort ae 
ſome other trials, to be comprehended under 
the tent experiment. VVV 
Havi e formerly -mentioned: to * 
lordſhip, that we were ſeveral times able 
{though ſometimes not without much diffcul- 
). to make a blown: bladder break with the 
of its od air; I ſhould not chink . ĩt 
worth while to ſay -any" ching here about the 
ſame phœnomenon, but that (beſides that it 
ſeems odd enough, and is not unpleaſant to 
* ſpectators) it may deſerve not to be 
olly neglected, . a good wah to break 
Bad n. the much ad; areceiver may 
ſometimes prove an uſeful expedient, eſpecially 
in ſuch caſes, where the imenter (who 
ſometimes either is not ſkilf | enough, or well 
enough furniſhed: with accommodations w_ re- 
gulate the ingreſs of the air) would very 
deny ſupply the receiver with freſh air, 8 
it has been much emptied, withdut danger of 
letting in too much air from without. Not to 
mention, that the air, included in the bladder 
to be broken, may be ſo mingled with ſtenms, 
or imbued with divers qualities, as to be much 
fitter 8 common air for page armour 
JJV 23141 322-01 21 
7 ſhall then for the affiniry's che: benden 
this trial and the former, ſubjoin now the way, 
by which we ſeldom failed of breakir —4 
1 in our emptied receivers. For thi 
ſe, the blown bladder, that was to be Deſt, 
aving the neck very cloſely and ſtrongly tied, 
was kept a pretty while in the receiver, whilſt 
the air was pumping out,” and then taken out 
. now the fibres 3 and 
the capacity being leſſened by a new 
ige cher Tonderod; — = 


£2 
1 * 


C 


chip ee bi 11 W 


prone t had lifted, up its 
E PT my 


bl AGE gets | RG the air jinto.the receiver, u 
r init.) 11 05 8 


. 199: r became more wrinkled e 
ES 9 we 


Nee mhich be 
Oils, weighed in & tera; &- 
hl acl. aan IM... Inouned to about 28 pd We would have 

5. e reiterated the experiment, abt. fo heavy a 


"bladders to e bucſk;. 8 — 4 See le ee la e he 
cory. |; 1 any further 

ee 8 e ppm 0 e fun Gi 11 

8 neck, that, AVI OT: £ This contrivance the ſtrength 905 r 185 ſpring. 

_ very Mons * 00 5 clue gir to any exact computation ; though it ſufficient- | 

E Fur this laſt way is . ; J b er Larne ſhould namely that 


0 e mac rl enge included air may be able 


u 4 contriyanee 1 He e 


1 air againft the 1 veſſel ilhuſtrate the motion of muſcles, made by ibf\y- 
Nn * eee | 6a FI? 2 tion, contraction, &. 3 TY Is 
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1121 © * to conſider, | 
; 1 e 4 E XTERIN ENT . | 
hare ſpring of liel air zue lu fins þ a, Dil the vera 1 of hermetically fealed bubMlis 
a es Ban _ Lp. re ſpring of ihr own air. 5 


by IT SHALL. premiſe to the following trials 
Lan t, wherein uni 2ir 
Sander its.own bare ſpring to break the ſo- 
id body irſelf it is | ſhut up in. And'this I rhe 


r our already publiſhed phyſico-· mecha- 


xy 
Ml ke 


- make to ſacceedy; we have fince;: em 1 
ſmaller receivers, made it oft 


Ho 


and divers 


Bor e eee IA 
a about this particular, u Bee 1 
mall ſet down but this one, which I ceet with 
among my looſe notes. 


* 7 i 1 
onveped the 9 * | 


ng potiavo the rec receiver, and the air drawn out 
jv. Pang gn eee in which as much as in uſual opeantiods, and and ſomewhat 


when it begati to he Pretty well exhauſted, the wre, though I told ny beforchand, 
air within the (bladder beips, 8 the that 1 had ſeveral times obſerved, chat fuch 


wonted [ERS bubbles would not break immediately, but 
its open  Omewhike after the withdrawing the air from 
ONT: - aboutthen; yet this continued fo long entire 


_ after: we had left off pumping, chat p 
it had been blown too ſtrong, 1 began to de- 
ſpair of the experiments . — when, 


„imo the receiver, and, as Igueſſed; four minutes 
after the pump had been let alone, the bubble 
| us wich es being broken wick fuch 
=P pri n that 
ents of it were every 4- 

[gainft the des of the receiver, YE 


N Foe Aa Ping eee thax it one's f 
495 N ve faſtened the two end of at 0 
| = part of 55 receiver, 2 which df vi 


before, A. che 
8 weight which :ftrezcbed 


the. powder was by the byſtanders cornp- 
tothe {mall ſand wont to be imployed to de 
mk lam, 3s chat for awhile we goubd - that hawe been 1 writ | 


ſearce ke, whether it hung in the! air ar no; pet Tie maſon why che Le Pag 5 
ngt fr. e the de ful, a eee, 0 more 


| . than 
OR © . 
* -. 


e 1K A this experiment may any * 


; [rather fer down before the fiblequent trials, be- 


ments mention has been made of 
al, as of one, Dane then 


of z perouſiy, ſomewhat t the wonder of eminent | 
* we hes .cpatedied 'no ale Uny ee mende 5 


e glaſs bubble hermetically fraked .. 


[hilt we were providing ſometliin elle to put 


-xery iſmall, that when 1 16 uke it up, 


ug 


E 


1 - 1 F 
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hs it 
7 ran, Bis 85 we 
IN ebene dene r ebene 8 
« "Þ tit — rs, others) che follow as in 4 wy eh experiment, ping 25 0 
5 ing trials. Ny M0004 105: OF, Nel pum 0 work to er ty th Wternal receiver 
55 The F {for Mike b n > he-with- 


means the with 


"Fi ed took the oi (nhl mentioned in nn 
fifth experim lameter: is ſome- (Which Was ine 5 
we threg aalen Fug a the preſſure o 


4 2 | 2 * 


— 4 Aude eh 


ih: == "took more | oh Ve 81 
e or ring;/and biggeß fürs den 
IS n he lower orifice: tothe: engine, do che eng , 
W dj cooipaind of de wen n 7 
glass, fervedfor-aſinall receiver; we. wheln 


g —_— that when! the pump was ſet on "The 6 


r ider of the air Wis adde to break 
3 Morte, the ineludedt receiver (of: braſs and glaſs) duch a veſlel,! though probabf acks” that 


_ :Mhould-haye its air withdrawn: Sud yer the air "reached to chem, ae weh Weller 
in the larger receiver mould Bot be pumped Parts of the? glas | _ ney Wenke 


e wa, vga e NB. er. Nur bottoms 


ns I BY. both Oe re Des b oh 
ou, the ga plat, that: made W 10 been braten by Pre 0 5 | 
Ver, mu « | | pai 15 vhich - 3-3 % 


the 0 a but expoſeck a 
fotmer : of the now larger ſapoiicles-1 to the lateral p. ure'of t 
ain tot reſiſt the preſſure: Wherefore, Air, than to che perpendicular. AW 
| —— at the firſt or ſecond exfuctio t 2 Wr ebſerv ed in öne f tn the two laſt kx. 
of the ait, included in the ſmall metalline r. periments, that the veſſel dick not? break pre- 
ceiver, the "was, by the Preſſure of fently upom the lat & action, that was made of 
the incumbent air contained: in the great re- the included air, bur e a after 
uren braten into an 100 pieces; hich were Which it ſeems was re quilite bor allow tt 
inwards inthe cavity-of the hoop. 3 (preſſedpartsof the s 
. ca 4 at; The Sx cond Parat. 7 0 cel places: and this PhEHOm Menon * 8 251 
8 4 15 18 done; to ſhew, that there tieeded 8 becauſe the lame 2 A 
8 a quantity of included in ehe breaking a 
glaſſes, we; took another Too of the! air, I 71 5 ob 
. one, Which, though wide enough at (happened in "brealking's f laſs 0 
2 2 _ te = bra ring and the new] lame ſpring,” 7 
- =» t Me had: cementoch; on it, Was yet 2g. To Songrm, ant it iche cee 
Jo low that we eſtimated ir to hold bur a ſixth [external receiver? r's Ce, tine * 15 in thoſe 
Part of hat che large 4 un- fractures of "Elafſes 


88 or demo. e 
| -thix ſmaller: veſſel, which was ſhaped dike maße friation np, we ooh — 5 applied 26 


ape they call tumblers, over the 1. ol glaſs, jult like thoſe formerly ee 
ceixer, and well faſtened it to the engine with to the . but in dhe cementing bf i 
4 een n that though: this extertiahre. „ we p ö of "the . 


. 


' hap- 
ds by the 


VT q 
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5 * 2 r 2 
2 2 , oy. 4 "2 [ — 2 3 e 
n Rn, 4 8 * Fs Ee PLE) += 26 wt: * 5 © 
OT T r e 
= 8 1 8 of wg 2 a” 2 


5 
r 
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r EA C 


the air might paſs1 


5 made by the putnp. 


1 to my conjectute, 
Cooled too falt, br compre inward, if they u 


Shewing,/that;mercury will inguvescberaiſed by 


cord to follow the rifing ſubker/"s 


| had given it and fo, if 
; ap 


Haiti 8 mg 
as chat of A ſhaw, 
4 n t both" che ede 
little x re ih Which 
from the external receiver tò 
the internal; over. this, we Whelmed one of 
the Trnafl tedeivers abs ven entioned, and then, 


Re 2 * 


though we ſet the pymip on work, much lon er 
than 655 haye needed, if this tle Pipe had 
not been made ule" of, we found, as we, e. 
pected,” that the internal teteiver ünded 
tire: . 8 50 alt, whoſe ſpring * oa 

| aye broken i e paſs chrou 
a pipe an 8 52 expand rl iro 


| 4 8 e 


1 1 
"Wt: 


by n 25 


ren e 13 e be 


tine (or intern N n 125 
97 Here it is to be note r A hs 
pipe mult be made bigger than that lately men- 
oned, or the exſuction_of the ait muſt hot be 
2s nimbly as we can, or 
ther wile 9 85 7 of ghfs maß be broken, 
Jtwil 1 the pipe ſe the alt con- 
ined in the extern: "receiver having a force 
uch gtcatet than is neceſſary to break fich a 
plate, it may well happen d ſometimes 
tout it 40) that if che alt b Haſtily drawn out 
of the internal teceiver, that ait, "hich ſhould 


TS £4. 


ſacceed. in "Its, room, cannot e 


ee Kun 

vel A eren A ang end 
to break the gab... 'To illaftrate which, 
XP poſe, this.e) fit 


4 l 
mes; that ſometimes, When 
580 at the Name of a lamp cauſed 4 1 bub- 


dles to be Blown" with N flender ſtems, 
if they weremnimbly 8 
whillt they Were ignited, they would according 


x be eirtier broken, if” the 


A 
F 


long enough” Terained 5 ſoftneſs they hall 
given them by fuſion; Fot the air in the*bub- 
dle being excreding rarified and expanded, 
whilſt the glaſs is Kept in the flame, and com- 
ng to col haſtily when dap from thence, 
refrigeration ; e og the heat th 
h Air cannot 
it faſt- cio 12 5 ugh the doo lender 
bipe, chere will nor get in 1 45 enough to reſiſt 
the preſſure of the drmoſphere; and thetefor: 
if this prefſure find the Bubble 18 ſoft, it 
Press it A little-urwards, and eitfier flatten it, or 
gh: a Y 9853 3 . though 122 orifice of the 


fr er 25 


2 . 


pipe "> be le Lo wi Pen. Nn. MM CG? 71 1” 3 ad”, 119. 
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al ion 10 hz a 
n N Bert is is able to impel it up. 


7 1 85 vi A 


Ti is ſufficiently ric) that the common 
opinion of 1 ers, nd hg oc, | 


thoſe which” follow-Ariforle,” 
Fr Kilf's, that the cauſe 'of the cafcenſign 


water upon ſition, and pattici lach in thoſe 


7 9% 


pumps, where the Water ſeeins'of 1 its #448 a0 


299 n Or 


Y 28 $143} Are 0 


. ** 


t of the Bling 


ſtagnaflt 


drawn one ok the pla 


bigher than the . ; weight of . 


the \exigency 


45 5 © * 
7 5 Y 4 g * 1281 5 
Of” he 1 Ihe 


K this ce | 


opinion 4 5 bt the b Dhiloſophen have | 


poſed "themſelves: But as ſome of them 


ere Vacuiſts, And others - pleniiſts,” they have 
explicated'the aſcenſton of water in ſucking- 
pumps upon very different grounds; ſo that 
many ingenidus men contitde 
this noble controverſy.” 


yp > oe 44.45 


e der hne Ather for or againft che ing bf : a 
vacuum; and though ] have *tlfewhere occa- 
fionally acknowledged my ſelf not to acquieſce 
fülty in what eicher the ancient or the modern 
ſophers have taught about the adequate 
/ cauſe of ſüction; 
think, I have hen them to hade been ſorne- 
what deficient 3) yet ſince T think ſome experi- 


ments, of i imp rtance to this controverſy, may | 


be better made by the help of our en 5 1 5 
they have been by an 7 ER 

heard of, 1 hall nd 44d the trials! Gar 7" 
ſhew both, that whether there be, or may be a 
vacuum or not, there is no need to Habe recourſe 
to'a fuga vant to explicate ſuction ; and alſo 
that whatever other cauſes” have by Gaſſendus 
and Cartefins been ingentoully p ſed 1 = 
phate ſuction; it ſeems to depen accent 


| 95 Wei . of the atmoſſ SHORT, "Ge or 1 EI 


ing of 25 air; though T deny 
5 py ot rh cauſes" may contribute to that 


1 pre of of che air, Which T take to be the 


and immediate agent in theſe Ferne 


mena. 


e yet ineſdlyed in 


Wherefore though 1 
have formerly made, and now, renew a ſolemn. 


(in the alligning of which, 1 


WI tock à brafs pipe Derg Me ſiphon, See Plate 


and 2 5 at the bigger end with a ſtop 


cock, III. Fig. 


&c. as is Aena in the figure; (Which in- 7 s 4 N 
ſtrament for brevity Take; 1 often call an ex- os at the 


hauſting, or ſtacking ſiphon) and to the ſlender cloie of 


end of chi we Falkied with good 

pper end of a cylindrical pipe of glaſs, 
about fifty inches long, and open at both ends, 
and having the lower end open into a glaſs of 
quick-ſilver, whoſe *1 ſuperficies 
det 4 Pretty deal high 


mp 'to be 5 
6 by 0 degre 

BAD, ki 

te Tug y of the glaſs cane that 
$0 


on er e Ko by die an den 


1 5 
opened into it: 
ant mercury was proportionably im- 
into the 'glaſF-pipe, 


30 inches. And then, though there remained 
in the u pper part of the pipe above 20 inches 
= with quick-lilver, yet we could not by 


fer 2 01 Ping r 1 8 fluid metal any 


Ladd 1 2 


\ By which it ſeems tiafifeſt nib; that 
whatever many learned men have d or 
others do yet believe about the unlimited 
er, that nature would exerciſe, to prevent 
what thi alf a vacuum et this power has 
its boumcds, and —.— pen nor ſo much upon 
of that p Je, whick theTchool- 
men call a ug the ſpe lick 
; of of che r b be bnd by" 
confirrtiation” of which, we tubſtituted ja 


9 Ys 3¹ 9 Dino Su 1 28110 "ſtead 


3 1 
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| — 6 a paige i the et f Mr Hobbs dialogud about the air, 


er than the immerſed. 
an of the aas 95 Theſe things being 


I} until it had at- 
boned its due Becht Which exceeded not 


cement the thi- erpe- 


? It Y 
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| (which is 14 times as hi 


+ > bv; 
1 N | 


6 | 
(bulk (for hulk) /about 44 mes hier than 

ick-filver: ſo it would have > pooh by' 
ſuction to about four or five and thirty foot, 
gh as we were able to 
ele vate the quicꝶ : nlxer) and no higher. But 
being not furniſhed for the trial I would have 
made; I thought Etro fubſicure-another, which 


would the former fomewhat 
further: For whereas, in that we ſhewed how 
| high the atm was able by its whole gra- 


vitation to raiſe quick. ſilver; and whereas hike- 


wiſe that, which appears in Mondeur Paſchal's 


ment, is, at what height the pro 


. experi 
weight-of the atmoſphere can 8 a cyli 


der of water: by the way, that I thought on, 
it N -(whach hath not yet, that 
know of; been ſhewn) how a part of the preſ- 


S wand: Tacpoopradicular 


raiſe not only the two mentioned liquors, but 


1 


others alſo to heights anſwerable to the degree 
of preſſure, ant-qroportionable to the ſpecatick | 
and: free 


pective 15 
TO make this trial the more dear 

I cauſed to be made and in- 

ſerted to e ſhorter leg of the above mentioned 

exhauſting ſiphon a ſhort pipe Which branch- 


. edatfelf: to the right hand and the left, 


5 n the adjoining figure declares. In which con- 


trivance I aimed at theſe two conveniences: 


tne that I might exhauſt two glaſs-canes at the 


ſame time and the other, to prevent its being 


ſurmiſed, that the engine was not equally ap- 


plied to both the glaſſes to be exhauſted. This 
additional braſs-pipe being carefully cemented 


into the ſacking: fiphon, we did to each of its 


two branches N to have well faſtened 


with the ſame cement a cylindrical glaſs of a- 
bout 42 inches in length (that being fome- 


what near the height of our exhauſting ſiphon 


of water, where care was taken by thoſe 1 em- 


above the floor) the lower orifice of one of theſe 
two glaſſes being immerſed in a veſſel of ſtag- 
nant mercury, and that of the other in a veſſel 


Ployed, that as the tubes were choſen near of a 


bigneſs, (which yet was not neceſſary) ſo the 


ors ſhould be 


ſurfaces of the two different qa 
one, we began 


near of a height. Thus being 


to pump warily and ſlowly, till the water in 


one of the 


ipes was elevated to about 42 
inches; and 


en meaſuring the height of the 


quick-filver i in the other pipe above the ſurface 


of the ſtagnant quick · ſilver, we found it to be 
almoſt three inches; ſo that the water was a- 
bout 14 times as high as the quick: ſilyer. And 
to proſecute the experiment a little further, we 
very warily let in a little air to the e 

ſiphon, and had the pleaſure to ſee the two li- 


quors proportionably deſcend, till turning the 
ſtop- cock, when the water was about 14 inches 


5 we thereby kept them from ſinking any 


lower, till we had meaſured the height of the 


quick: ſilver, which we found to be about one 


inch. 


Wx tried alſo the proportion of theſe two 


liquors at other heights, but could. not eaſily 


meaſure them ſo well as we did at thoſe newly 
mentioned; and therefore though there ſeemed 


to be ſome ſlight variation, yet we lookedupon 


it but as what might W 
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Pipes 


of the ATR 
difficulty of making ſuch n exactly; 
and this diſpleaſed me not in theſe trials, that 


whereas it us obſerved, and ſomewhat Won- - 


dered at, that the quick-ſilver for the moſt part 
ſeemed to be ſomewhat (though but a very 
little) higher then the p 
required, I had long before by particular trials. 
found, that though 14 and i be the neareſt of 
ſmall integer numbers, that expreſs the 
tion between the ſpecifick gravities 

ſilxer and water, yet the former of thoſe fluids 
(or at leaſt that, which I made my trials with) 
is not quite 10 heavy as this proportion ſup- 
n- poſes, though I ſhall not here ſtay to deter- 
mine preciſely the difference, having done it 


in another tract, where the method I employed . 


in the inveſtigation of it is alſo ſet down. 

Trax above-mentioned experiment, made 
by the help of our engine, as to quick- ſilxer 
and water being confirmable by trials (to be 
and by mentioned) made in other liquors, 
fords our hypotheſis two conſiderable —— 
tages above the vulgar doctrine of the ſchools 
(for I do not apply what follows to all the ple- 
niſts) who aſcribe the aſcenſion of liquors by 
ſuction to a traction made ob Kan vacui, a 
they are wont to ſpeax. 


Fon firſt it is mani 


is a fluid, that is not void of weight, it ſhould 
raiſe thoſe liquors, that are lighter; as water, 
higher then thoſe that are ponderous, as quick-. 
filver ; and that anſwerably to the diſparity of 
their weights. And ſecondly, 
fon, why, if the air be withdrawn by ſuction 
from — — and water, there ſhould be 


leſs left a vacuum above the one than above 
the other, in — either of them ſucceed not 


in the place deſerted by the air; and conſe- 
quently when the air is withdrawn out of both 
the forementioned glaſs- pipes 
be no vacuum in caſe no 4 008 ſhould ſucceed 
it, why does nature needleſsly to prevent a 


pate 


feſthy agreeable to our 
, doctrine, that, ſince the air, according to it, 


there is no rea- 


if there would 


— 
* 
* * 
8 1 ö , 
? 1 


roportion of 1 to 14 


vacuum make the water, that is an heavy body, 


aſcend contrary to its own nature, according 
to which it tends towards the center of the 


earth? And if the ſucceeding of a liquor be 


neceſſary to prevent a vacuum, how chance 
that nature does not elevate the quick-ſilver as 
well as the water; eſpecially ſince it is manifeſt 


by the foregoing experiment, that ſhe is able 


to raiſe that ponderous liquor above 26 inches 


higher than ſhe did in the experiment we are 


now diſcourſing of. 

PeRHAPS it would not be amiſs to 
take notice, on this occaſion, that among other 

lications of this experiment it may be made 
ſomewhat uſeful to eſtimate the diffe 
vities of liquors ; to which purpoſe I cauſed 
to be put under the bottom of the foremen- 
tioned glaſs-pipes two veſſels, the one with 


freſh water, and the other with the like water 
| impregnated with a good proportion of ſea- 


ſalt, that I had cauſed to be diſſolved in it, for 
want of ſea- water, which I would rather have 
employed. And I found, that when the freſh 
water was raiſed to about 42 inches, the faline 
ſolution had not fully reached to 40. 


Bu r this 8 were double 
F to 


ring gra- 


_ twixt..our” ſea-water /-and / freſh water: * 
have require; yet to male the 1 
more evident, and alſo becauſe I would be 
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to oil which: the ; proportion” And 


able the better to gueſs: at the proportion of 
the diſſolved falt, by making it as great 48 I 


could, I cauſed an unuſual brine to be made, 


by N N iſea-ſalt to deliquate in the moiſt 

And having applied this liquor and freſh 
. FE to the two already mentioned pipes, and 
proceeded after the former manner, we found, 
that when the pure water was elevated to near 
42 inches, the liquor of ſea-ſalt wanted about 


them, by m Auf the dente herewith we 


choaked the upper part of the neck of the 


bottle, that 5 thorter of the Pipes had itz 


lower orifice immerſed beneath the furface of 
the quick-filver,; and the longer pipe reached 

not quite ſd low as. that ſurface, and ſo was 
immerſed but in the water, by Which contri = 
vahce we avoided the neceſſity of 8 wo 


diſtinct veſſels for our two f 


which would have been inconvenient 10 regard 


of the ſlenderneſs of the upper part of our 


receiver. This done, we conveyed the bottle 
into a fitly ſhaped receiver, (formerly deſcribed 


7 inches and à quarter of that height; ang... at the firſt experiment, ) and having begun to 


when the water was: made to ſubſide to the 


middle of its pipe, or rhereabouts, the ſaline 


liquor in the ather Pipe: was berween 3 and 4 
inches lower than it. . 


I would keve "tried; 88 difference between 
ticks liquors and oil, but the. coldneſs of the 


2 2 1 out the ain, we took notice to _ 
eights the quick-filver' and water were i 

led up in their re 
had before made marks from inch to inch with 
hard war, (that they might not be removed 
by: wet or rubbing, ) and e obſerved, that 


weather Was unfavourable to ſuch a; trial: hut When the quick-ſivVer was impelled up to two 
to: ſhew. a-far greater diſparity than that would inches, the water was raiſed to about 3 and 


have done betwixt the height of liquors of un- 
equal gravities, I took fair water, and a liquor 


| made of the ſalt of pot: aſhes ſuffered to run 
ian a ſellar per delig 1 (this being one of 


the ponderouſeſt —— Lever prepared, ) and 


having Procecded as in the former trials, I 


found, that when the common water was about 


42 inches high, the newly mentioned ſolution 
wanted ſomewhat of zo inches; and when the 
Water was made to ſubſide to the middle of its 


ipe, or thereabours, the deliquated liquor was 
tween 6 and 7 inches 1 hann. 


I had ſome; thoughts, when I applied my 


ſelf to make theſe trials, to examine how well 
ve could by this new way compare the ſaltneſs 
of the waters of ſeveral: ſeas, and thoſe. allo 


of falt-ſprings; and-likewiſe. whether, and (if 


any thing near) how far we might by this me- 


thod determine the proportion of the more 
ſimple liquors, that may be mingled in com- 


pounded ones, as in the mixture of water and 
wine, vinegar: and water, &c. but being not 
provided with inſtruments fit for ſuch nice 
trials, and a miſchance having impaired the 
glaſſes lately mentioned before the laſt trials 
were quite ended, and having ſoon after 


broken one of r 10 kad aſide thoſe 
thooghts./ 9 Fe 


"EXPERIMENT. * 


f Pr the heights, to which water and mercury 
may be raiſed, Ln of i to their ſpecifick 


| gravinies, by ! e ring of the air. 


Þ proſecution. of the parallel formerly be- 
gun, . betwixt the e er. of the 40 of 
the atmoſphere, and the ſpring of included 
air, we thought fit, after the fo Iregoing, to make 
the following experiment. | 
Wx took. a ftrong glaſs-bottle, capable to 
hold: above a pint of water, and having in the 


bottom of it lodged a convenient quantity of 


mercury, we poured on it a greater quantith of 
water, (becauſe this liquor was to be impelled 
up many times higher than the other,) and 
having provided two ſlender glaſs- pipes, each 
open at both ends, we 0 placed and faſtened 


twenty; and when the quick-ſilver/was about 
one inch high, the water was about fourteen: 
Lay, about, partly becauſe! ſome; allowances 
muſt be made for the ſinking of e ee 
of the ſtagnant. quick ſilver, and the greater 


ſubſidence of TTY of the ſtagnant water, oy 5 


reaſon of the liquors impelled into the two 

partly, becauſe that the breadth of the mar 7 
Wax was conſiderable, when the quick-filver 
was but about an inch. high, and fo made it 


difficult to diſcern the exact height of the me- 


tal, when the water was fallen down to four- 
teen inches: eſpecially. in regard, that the quick- 
ſilver never aſcending ſo high as the neck of 
the bottle, (Which the water left far beneath 


it,) the thickneſs of the receiver, and that of 
ſo ſtrong a bottle, made it difficult to diſcern = 


ſo clearly the ſtation 85 che 5 as 1 
could have withed. 


ah OS CITY XIV. 


of 


OE the heights anſwerable to their reſpeftive 


Fravities, to which mercury and water will 
ſubſide, upon "the RO, of 42 fpring 
of the ain. 


1 


3 propoſed in the laſt, and ſome of the 


| foregoing as np ay about the raiſing and 


ſuſtentation of liquors in pipes by the preſſure 
of the air; I thought it not unfit to make the 
following trial, though it were eaſy. to foreſee 
in this peculiar experiment * peculiar diffi- 
eg. 

Win cauſed then to be coaveyed i into a fly 


ſhaped receiver two pipes of glaſs very un- 
even in length, but each of them ſealed at one 


end: the ſhorter tube was filled with mercury, 
and inverted into a ſmall glaſs jarr, 'wherein a 
ſufficient quantity of that liquor had been be- 


fore lodged : the longer pipe was filled with 
common water, and inverted into a larger glaſs, 


wherein likewiſe a fit proportion of the lame 
9 5 had been put. 

Tux the receiver being cloſcly cemented 
on to the engine, the air was pumped out for 
a pretty while before the mercury ia to 

1 C5 


n 


n 5 FI 8 TIRED „ bs „ 


\OR the farther inuftration of the doctrine | 


1 
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chat its/prefſure was no longer able to keep up | 
| 2 th of that height, that liquid 


metal began to ſink z the water in the other 
tube, though this were three times as long, 


ſtill retaining its full height. But when the 


quick: ſilver was fallen ſo low, as to be but be- 


tween three and four inches above the ſurface 


began to ſubſide, but ſooner chan according to 


the Jaws of meer ſtaticks it ought to have done, 
becauſe many aerial particles emerging from 

the body of the water to the upper part of the 

glaſs, did by their ſpring concur with the 25 
ſo when the quick-ſilyer was three inches above 


vity of the water to depreſs this liquor. 


the ſtagnant mercury, the, water, in the other 


pipe was fallen divers inches beneath 42, and 
— inches beneath 28, when the mercury 

had ſubſided an inch lower. But this being no 
more than was to be exp 

cauſed the pumping to be a 
to free the water the better from the latitant 
air, we let in the external air; and having there- 


ed, after we hac 


by impelled up again both the liquors into their 


pipes, and removed the receiver, we took out 


thoſe pipes, and inverting each of them again 


to let out the air, (for even that, which held 
the quick-ſilyver had got a ſmall bubble, 


though inconſiderable in compariſon of the 


dir that had got up out of the Water,) we filled 
each of them with a little of the reſtagnant 
| liquor belonging to it; and inverting each tube 


once more into its proper liquor, we repeated 
the experiment, and found it, as it ſeemed, 


to require more pumping than before to make 


the liquors begin to ſubſide ; fo that when the 


mercury was fallen to three inches, or two or 


one, the water ſubſided ſo near to the heights 
of 42, 28, or 14 inches, that we ſaw no ſuf- 


ficient cauſe to hinder us from ſuppoſing, that 


the little differences, that appeared between the 
ſeveral heights of the quick-filver, and four- 
teen times as great heights of the water (which 
fell ſomewhat lower than its proportion in gra- 


vity required) proceeded from ſome aerial cor- 


puſcles yet remaining, in ſpite of all we had 


done, in the water, and by their ſpring, though 


but faint, when once they had emerged to the 


upper part of the glaſs, furthering a little the 
depreſſion of it: not now to mention leſſer 


circumſtances, particularly, that the ſurface of 
the ſtagnant water did not inconſiderably riſe 


by the acceſſion of the water lately in the pipe, 


whereby the cylinder of water, raiſed above 


that ſurface, became by ſo much the ſhorter. 


However your lordſhip may, if you think fit, 
cauſe the experiment to be reiterated, which 1 


cCould not fo well do, by reaſon of a miſchance 


that befel the receiver. 


EXPERIMENT xv. 
About the greateſt beight, to which water can 
e raiſed by altraction or ſucking pumps. 


8 the making and the writing of 
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- fubſide'; bt when. it was ſo far withdrawn, water may be raiſed by pumping; I thought ; 


not fit to neglect it. For though both, by the 
conſideration. of our hypotheſis, to whoſe truth 


ſo many Ne bear witneſs; and though 
arly 


8 by the conſequences deduceable 
from the three laſt recited experiments, I were 
kept from doubting what the event would be; 
we; I thought it worth while to make the 
Tri I 74 : | , 


"FJ know what is ſaid to have been the com- 
plaint of ſome pump- makers. But I confeſs 
the phænomenon, it was grounded on, ſeemed 


not to me to be certainly enough delivered by 


a writer or two, that mention what they com- 
plained of; and their obſervation ſeems not to 


have been made determinately or carefully e- 


nough for a matter of this moment. Since 


that, which they complain of, ſeems to have been 
in general, that they could not by pumping 
raiſe water to what height they pleaſe, as the 


ted, ' al had common opinion of philoſophers about nature's 
e a While continued, fi 


ſuga Vacui made them expect they might. And 
it may well have happened, that as they endea- 


voured only to raiſe it to the height their oc- 


caſions required, fo all that their diſappoint- 


ment manifeſted, was, that they could not raiſe 


it to that particular height: which did not de- 
termine, whether, if the pump had been a foot 
or a yard ſhorter, the water would then have 
been elevated to the upper part of it or no: but 
that which I chiefly conſider is, that theſe be- 
ing but tradeſmen, that did not work accord- 


ing to the dictates of, or with deſign to ſatisfy 


a philoſophical curioſity, we may juſtly ſuſpect, 
that their. pumps. were not ſufficiently ſtanch, 


nor the operation critically enough performed 


and taken notice ß. 5 
WIR E TORE, partly becauſe a trial of ſuch 


moment ſeemed not to have yet been duly 


made by any; and partly becauſe the varying 
weight of the atmoſphere was not (that ap- 
pears) known, nor (conſequently) taken into 
conſideration by the ingenious Monſieur Paſcbal 
in his famous experiment, which yet is but 


analogous to this; and partly, becauſe ſome 


very late, as well as learned writers, have not 


acquieſced in his experiment, but do adhere to 


the old doctrine of the ſchools, which would 


have water raiſeable in pumps to any height, 
ob fugam vacui, (as they ſpeak,) I thought fit 
to make the beſt ſhift I could to make the 


trial, of which I now. proceed to give your 
lordſhip an account. e | 
IT ux place I borrowed for this purpoſe 
was a flat roof about 30 foot high from the 
ground, and with rails along the edges of 
it. The tube we made uſe of ſhould have 


© 


been of glaſs, if we could have procured one 


long and ſtrong enough. But that being ex- 
ceeding difficult, eſpecially for me, who was 
not near a glaſs-houſe, we were fain to cauſe a 
tin-man to make ſeveral pipes of above an 
inch bore, (for of a great length it was alledg- 
ed they could not be made ſlenderer,) and as 
long as he could, of tin orlatten, as they call 


thin plates of iron tinned over; and theſe be- 


the foregoing experiments, having met ing very carefully ſodered together made up 


with an opportunity to borrow a place ſome- 


what convenient to make a trial, to what height 


*. 


long, which being tied to a pole, we tried 


one pipe, of about one or two and thirty foot 


with 


- wv, 


„ 


_ and ehen for 
elſpecially at e va n tly 
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. with water whether it 
_ efluxians of chat liquor 


wis ſtanch; und by the 
finding where the leaks 
were, we cauſed tkem to be ſtopped with — | 


caſed over with our cloſe black cement, — 
which plaiſter of Paris was ſtrewed to keep it 

from flicking to their hands or doaths, chat 
ſhould manage the pipe. At the upper part of 


like' cement a ſtrong pipe of glass, of be- 


tween 2 and 3 foot in length, that we might 


g ſee what ſhould happe 


nat the top of the water. 


And to the upper part of" 98 80 — 9 9 
cement, and by the means of 1. 


_ fame metal, confiſting of two pieces, making 


| . zontal Was 
2 ks 


_ ao was kept from overmuch ſhaking by ball berween cylinders, of quic 


g water of the fame wel 
4 deep "notch cut in it, for the tube to be In- 
{erred into. 


Tu is apparatus 830 . FRY the hats 


a right angle With one another, whereof the 

— 85 part Wag parallel to the horizon, and the 
other, which was parallel to "the glaſs-pipe, 

reached down to the engine, which was 


bon the flat roof, and was to be with good 
cement ſollicitouſiy faſtened to the lower end of 


this deſcending ce of che pipe, whoſe hori- 
ed by a piece of wood, 
t9 the abovementioned rails; as the 


: "faſtened to the fame rails, and havin; 


tube with its pole erected along the wall, and 


_ faſtened with ſtrings and other helps, and the 
4 pipe being carefully cemented on 
to the engine, there Was 


under the 
bottom of. the long. tube a convenient veſſel, 


L whereinto ſa much water was poured, as reached 


a great way above the orifice of the pipe, 'and 
one was appointed to ſtand by to x 5 
as need ſhould require; that che vel 


ttill kept competently full. 


but when the water had been raiſed to a great 


_ cauſed 20 exſuctions more to. be nimbly made,” 
to be ſure that the water ſhould be raiſed as 
flibly, And 


furface of it, (freſh ones continually 


-ArTx > all this, the p pump was ſer on work; 
height, and con wy yew d a great preffure 
againſt the ſides © bt 
two was either diſcovered or made, which 
without moving 


apply ſtore of cement where it was requiſite. 
"iris vous. at length we were a 


tioned, but not without on 
made by the air formerly concealed in the pores 


of the water, and now 1 which for a 
oa 


pretty While kept a kind of foam upon the 
 ſucceedin 

thoſe that broke.) And finding 925 engine 25 

tube as ſtanch as could be well expected, 1 


thought it a fit ſeaſon to try what was the ut- 


moſt height, to which water could by fuction be 


elevated; and therefore, though the pump 


ſeemed to have been plied enough already, yet 
for further ſatisfaction, when the Water was 


within few inches of the top of the glaſs, 


high as by our pump it could be 
having taken notice 1 . the ſurface reſted, 


* 


it, which we 
purpoſely made at that part | 
erfcies of the ſtagnant water 
had refted: at, When dhe water was elevated to 
ieh was erg e faſtened Wich che | 


bow of 
tin) very cloſely fene another pipe of the 


then your Jordſhi 


r in more 


. 


a2. Fart leak or 


the tube we cauſed to be well 
ſtopped by one, that was ſent up a ladder to above a quarter; which added to the former 
le, after 
a pretty number of exſu 3 to raiſe the wa- 

ter to the middle of the g et 8 abovemen- 


ore of bubbles, atmoſphere in the baroſcope, 


water raiſed and ſuſtained by the preſſure of 


e e e ent iu be" Rack ber 
pan ee oome to reach it's 


it water "ſtood, e caul be 
let Mb, with a weight hanging at the end of 


of the” metalline 


t: and the other end of the fifi 
Srl ae i ie a i | 


r part of the water reached, 
ee was 12 up; and the 


ſtring, and conſequently the height of the cy- 
linder of water was meaſured, which amounted 


to 33 foot, and about 6 inches. Which done, 


I returned to my lodging, which was not far 
off, to look upon the baroſtepe; to be 1 in- 
formed of the preſent weight of the atmoſphere, 


which 1 fohnd to be brit moderate," the quick- 


OE at 29 inches, and betwgen 2 and 


ſuppoſe the molt received” 
rand of 


14, the height of the water 'ought to have 


been 34 foot and about 2 inches, which is 


about 8 inches greater than we found it. But 
ip may be pleaſed to remem- 
ber, that I formerly noted, before ever I made 
this experiment, that 1 did not allow the pro- 


on berwixt mercury and water (at leaft 


h water as I made my trial with) to be al- 


together ſo great; and though in ordinary ex- 
periments,' we may with. very little inconve- 
nience make uſe of that rtion to avoid 
fractions, yet in ſo tall a cylinder of water as 
ours =_—_ the difference is too conſiderable to 
* 5 If therefore, inſtead of making 


of f quicker equivalent to 14 inches 


of RON we abate but a quarter of an inch, 


which is but à 56 part of the hei hr of the 
water, this abatement being repeated 29 times 
and a quarter, will amount to 7 inches, and 


height of the water, namely 33 foot and 6 
inches, will make up 34 foot and above an 
inch; fo that the # ae between the height 
of the mercury ſuftained by the weight of the 


the fame atmoſphere in the long tube, did not 
4475 pear to differ more than an inch or two from 
E pro 


ing Ne e difference 


their ſpecifick gravities. 
And 4 in our experiment the difference 


had been greater, provided it exceeded not 8 


or 10 inches, it would not have been ſtrange ; 
partly, becauſe 'of the difficulty of meaſuring 


all things fo exactly in ſuch an 


3 
, becauſe as waters are not all of the ſame 


weight, ſo a little diſparity of it in fo long a cy. 
linger may be conſiderable; and partly, | 
perhaps chiefly, becauſe the air flying out of 

the bubbles, that roſe out of ſo great a Naa P 


of * and breaking at the top of it, * 


7 


— 


plied do a mark, that had been 


5 of the 


of an inch. This being taken notice. 
difficult to compare the ſucocls 

: of ofthe experiment Wh our ph prop For if 

ion in 


ae e to 


| 
þ 
1 
: 
bk 


and that of the 


2 they 85 to have had, accord- 
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near that of the tube; "might" by its ping, our operation I obſerved, that when the ſucker - - 


though but very weak, alien ehe weight of + was depreſſed, there came out of the water, 
r, ſomewhat (though not much) that covered the pump, ſo very few bubbles, 


ſo much water, ſomewhat (though not m overed the pi | 
hinder the-utmoſt elevation of that liquor. But that they might be imputed to the air afforded 


our experiment. did. not make it needful for me by the bubbles, ſpringing from the water in 


to inſiſt on theſe conſiderations; and the incon- the tube; whereas if any adventitious air had 


'- fiderable difference, that was betwixt the height got into that cylinder of water, it would have 
. of the water we found, and that Which might appeared in the water that covered the pump. 


at: leaſt as much care uſed in this experiment, requiſite to it was in order; I ſent to give no- 
to keep the things imployed about it tight, as tice of it to Dr. Wallis and Dr. Wren, as 


- have been wiſhed, did rather countenance, V. LAST IV, it were very ſtrange, that if 


than at all disfavour the thing to be made out the water was but caſually. hindred by ſome 
by gur experiment, :ſince by no pumping we leak from aſcending any higher, it ſhould be 
could —4 the water quite ſo high (though I ſo eaſy to raiſe it to the very number of feet 
confeſs it wanted but very little) as the weight that our hypotheſis requires, and yet we ſhould 
of the atmoſphere was able to keep up a cy- be unable by obſtinate pumping to raiſe it one 


nder of mercury proportionable to it in height, foot higher. 


and equivalent in weight: and yet I preſume, N. B. 1. As ſoon as we had made Cur ex- 
your lordſhip will calily grant, that there was periment, and thereby found, that what was 


has been wont to be uſed by tradeſmen in their x 


rſons, whoſe curioſity makes them as well de- 


| ps, here it is not ſo eaſy either to prevent lighted with ſuch trials, as their deep know- 
a little inſinuation of the air, or to diſcern it. ledge makes them moſt competent judges of 


Ir is not that I am ſure, that even all our them. But before they could be found, and 


care would have kept the water for any long come, it being grown ſomewhat late and windy, 
time at its full height; but that the air was I, that was not very well, and had tired myſelf 


ſufficiently exhauſted for our purpoſe, when we with going up and down, could not ſtay with 


determined the height of the water, I was in- them ſo long as I intended, but leaving the reſt 
duced to conclude by theſe circumſtances. of the repeated experiments to be ſhewn them 


as the many formerly related experiments, that fitting and erecting the tube) they/and their 
ih them) 


II. Tn ſtanchneſs of the pipe appeared by a froth of near a foot high, if the water were 
the diminution (as to number) of bubbles, that newly brought, and had never been raiſed in the 
appeared at the top of the water, and by their tube before. But if the pumping were long 


I. As well the conſtruction of the engine, by J. M. (who had been very induſtrious in 


have been ſucceſsfully tried with it, ſhew, that learned friend (whom they brought 
it is not like it ſhould be inferior in cloſeneſs to Dr. Millington, told me a while after, that 


the great water · pumps, made by ordinary they alſo had found the greateſt height, to 


tradeſmen: and particularly the XIth experi- which they could raiſe the water, to be 33 foot 
ment foregoing manifeſts, that by this pump and an hall. 


3 was raiſed to as great a height, as 2. Wu the water began firſt to appear 


* 
* 


e atmoſphere is able to ſupport in the Torri - in the glaſs, the bubbles would be, as 1 had 
ian 1 © +, +2 ,, foretoldy exceeding numerous, ſo as to make 


fize too; for. when there was a leak, (though: continued, the number and height (or at leaſt 


but ſo very ſmall, that the water could not get one of the two) of the aggregate of bubbles, | 


out at it in the tube) it might uſually be taken! would (as there remained fewer and fewer 
notice of by the attentive ear of him, that ſtood atrial particles in the water) be leſſer and leſſer; 
to watch upon the ladder, erected by the ſide but their emerging did never, that Tremember, 


of the tube; and the air, that got in, did eaſily dif! wholly ceaſe,/.- 1 | | 


cover itſelf to the eye by large bubbles, mani- g. Ar the beginning alſo there ould ap- 
feſtly differing from thoſe, that came from the pear great vibrations of the water in the upper 
aerial particles belonging to the water; and if part of the tube; the riſing and the falling 


the leak were not ſo very ſmall, the air that amounting ſometimes to a foot, or near half a 
got in would ſuddenly lift up the water above yard: but theſe grew leſſer and leſſer, as thoſe 
it, and perhaps fill with it the deſcending. of the quick-ſilver in the Torricellian experi- 
F /b T N 


III. Thou there had been ſome imper- - 4. Ox E may uſe an ordinary pail to hold 


ceptible leak; yet that would not have hindred the ſtagnant water; but we rather employed a 
the ſucceſs of the expetiment for the main. For veſſel of earth, made for another purpoſe, 


in leaks, that have been but ſmall, though ma- ſomewhat flender, and of a cylindrical ſhape, 


nifeſt enough, we have often, by cauſing the | becauſe in a narrow: veſſel it is more eaſy to 


pump to be plied leſs nimbly than it now was, gueſs by the riſing and falling of the liquor, 
been able to proſecute our trials; becauſe the how the pump is plied, and to perceive even 
pump carried off ſtill more air than could get ſmaller leaks. 4 


in at a leak that was no greater. | ,- 6565. I muſt not forget to take notice, that 
IV. Anp that little or no intruding air was though the newly named gentlemen came to me 
left in the upper part of our tube, was evident (when they had ſeen the experiment tried) 


by thoſe marks, whereby it was eaſy for them, within leſs than an hour after the time 1 had 


that are. well acquainted with the pump, to looked upon the baroſcope, and obſerved the 
eſtimate what air 1s left in the veſſel it ſhould -quick-filver to ſtand ſomewhat beneath 29 
exhauſt; and particularly towards the end of inches, and three eighths ; yet when preſently 

Yor. 0” , R ; upon 


N endervontz. For it is nat only paſſi 


. 2 . 


er: 185 it was contingent, that, in Monſicur 


7 1 it to be, 


| ade cy 1. ee 
ment again, the mercury appeared 10 

bly riſen, being ſomt what (though but very 
tir) 0 n nine und twenty inches, "rs — 
Keb and fivece ſix DN ae - 0 11 oned 
I found it to be yet more conſiderably riſen. 
© Which may your lordſhip from wonder- - 
| vg mh nn einen, king 
n eee e eee 
og the d of the pum 


e Tave etokers noms) wane may be ied 


ore attdmpt- to-idhieate the Torri- 
Woman water itiſtrad of 
_ the rtion a rr 2 ping 


_ the air ws for! nh — map} 
his on ex when the 
been as li as 1 have often enough obſerved. 


Water to have been half a 
ter chan the formetiy meaſured erg of the 
quick — have 


I have now no more to add bout this fü. 
| keenth oxperitnent, but that it may ſervt far 4 


ſufficient ednfirmation of what 1 nox in anether 
© treatiſe, againſt thoſe hydraulical and pneuma- 
_ tixalyricers, Who prttend to teach ways -of 
_ niaking water/paſs by infledted pipes, and by 


tho hejpof ſuſtion, from one fide of a, moun- - 
din to the othtr, be the mountain never . wel 


0 2 
ucking pump will not ordinarily, at leaſt hers: mighr be Tok the didenozed the 
in Lapland 1 Wo: T9 $0 r 40 

8 ez 


Th had 
| ſhake it as lintle as they could, that Ns weight 


Ann now L 


be altagether importinent to add, thatif i 
not been fbr unfeaſonabie 9 


riment (of clevating 
E — 


9 we. Tight 
E che 
Rs ev elevated by ſuction. without. 
repeating the experiment with à thirty five. 
t tube, (which we could not hope for con- 


gur engine culd have raiſed mercury: and it 
may be of ſame uſe to be able from experi- 
ments to make mie eſtimare (for it can ſcarce 
de an accurate ane) how much it alen e ex- 
that Fahnen 
of their power of elevating water by ſuction, 
Dr aop Wharhill Infzed 
of. bing ſo ar the bonem. or o Res 


been in the r will be brought 
F . 


quick e eee 
2 2 T held it not unfit to examine by the 


y ther ers ſhewn, 
that een pop ages that in all Bo- 
dies, that have it, the elaſtieal 


nud tber it depends upan the 1 ec 


mig have found his cylinder of 
yatd or two fact ſnor- 


ſtitution, we took a piece 
- convenient 


of the engine, 


age ae were 3 weakened, the 


; der it, or ſo-ſhake it, as to hinder ws from 
_ diſcerning, whether e eee 


wa to which the wa- 


at one tim 


EXPERIMENT XfL + 


Bn the yoo of a ſpringy body is th — 
CARES, 4. - baufted receiver... 2 92 X 


HE > „ 
, bodies, and conſequently of that, which 
mates ſome of them ſpringy, which fer the 


1 3 
ven learned and judicious men do fil look up- 
on the tao of e ®, 5 Ir peer amore 

to be yer further enquired into 


our engine their conjecture, who im- 
* 5 
. 


power flows im- 
mediately from the form, n 


of the bodly. 

To mae 1 da 
air have any great interoſt in the motion of te- 
bigneſs R gs or: 2 

a 
e it in 1 in athck 
heavy wrencher;; to placed on Ke 
we tied to the other — 
weight, whereby the whalcbone was moderate» | 
ly bent, the weight reaching down. ſa near tu a. 
body placed in level poſition. under it, that 


kan upon, or at leaſt tach 
arizontal plain: of. if on the 1 
ſpring ſhould e ſenſibly ſtronger 


weight, which was 92 near the Plain, that a 

Intle increaſe of it muſt be viſble.'” 
Fus dont, we conveyed theſe dg ines 

the receiver, and ordered thoſe that pumped to 


might not knock againſt the body that lay un- 


the bare withdrawing of the air. 
An has ches oat had been well p 


out, 1 watched attentively, whether any nota- 


ble change in the diſtance of the weight from 


the almoſt contigiious plain wauld be produced 
veniency to do) by — height, to which 


6 for the weight was 
a und the returning air flowing in 
much more ſpeedily than it uk n ba 


drawn out, 1 this the likeliaſt time to 


diſcover, whether the abſence of the air had fen- 


— - fibly alrered the ſpring of the whalebone. But 


though the experiment were. made more than 
once, I could ſatisfy myſelf only in this, that 
the depreſſion or elevation of the weight, -that 
was due to the true and meer change of the 
ſpring, was not very conſiderable, ſince I did 
1 . . 
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din what might de aſcribed to the abſence of - (whoever he were) 
N 7 bod o that had . 
 -- eribute to up 


| have its gravitation | 
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Alt for though it be true, chat fometimes, in divers experiments tis fit the gage ſhould 
wen the receiver was well exhauſted, the be) and themerauny in it s apt 9 
_ - weight Bemed-ro be a little depreſſed, yet that ſhaken by the motion of the engine; there was 
| | ſtituted in its place, con- 
theair, not conſidered as a body, that had any ſiſting of a kind of ſiphon, whoſe ſhorter leg 

thing to do di with the ſpring, but as a hath belonging to it à large bubble of glaſs, 

| me: (though but a little) - moſt commonly made uſe of at an illuſtrious 
weight; upon which account it made the me- meeting of virtuoſi 5 where your lordſhip ha- 
cum, wherein the experiment was-tried, con- ving ſeen it, I ſhall not need to deſcribe it 
ſpring ; which weight, when the air was ab- B 7 none of the gages I had formerly uled, 
_ - ſent, muſt (being now in a lighter medium) nor even this laſt, having the conveniences; that 

_ have ine by as much ſome of my experiments require; I was fain 
weight, as a quantity of the exhauſted air, to deviſe another; which is that I moſt make 
| equal to it in bulk, could amount to. Rut this uſe of, as having advantages, ſome or other of 
- experiment being tried only with whalebone, which each of the gages already mentioned 
and in a receiver not very great, may deſerve wants; for even that with ſpirit of wine, not to 
ts be further tried in caller glaſſes, with ſprings mention leſler diſadvantages, hath a bubble too 
cf other Kinds, and by t "motions of . winch, ee it be uſeful in veſſels fo ſlentler, as 
and other more artificial conttivances. for ſome purpoſes I divers times employ; and 
5 this ſhort cylinder of ſo light a liquor as ſpirit of 


5 


. 


EXPERIMENT XVII. 


| About the making of mercurial, and other 
 "- apberely to eftimate bow the rectiver 


gages 


wine makes the ſubſidence of the liquor be in- 
- deed a good ſign, that the receiver is well ex- 
en. | hauſted, but gives us not an account what 
quantity of air may be in the receiver; till it be 
it is arrived at that great meaſure of rare faction; and 


not always eafy to know, whether it be 


the ſame liquor, being upon a very ſmall leak 


| B. CAUSE the air being inviſible 


uſheiently pumped out of the receiver that (ſuch as would not be prejudicial to many ex- 
| Was to be exhauſted; we thought it would be periments) impelled up to the top of the gage, 
ry convenient to have ſome inſtrument with- we cannot afterwards by this inſtrument . take 


in the receiver, that might ſerve for a gage, or any meaſure of the air, that gets in at the leak. 


_ Randard, Whereby to judge whether or no it But now there are divers experiments, where I 
were ſufficiently exhauſted. _ deſire to ſee the phænomiena that will happen, 


To this ſe divers expedients were not only (or per not at all) upon the utter- 
88 ae of Ken wc in practice; moſt exhauſtion of the air, but when the preſ- 
yet all of them be uſefully imployed, one on ſure, and alſo when the air is gradually re- 
his 6 eee r #10 - 
Tur firſt (if I miſremember not) that I To make the gage we are ſpeaking of, take ge plate 
propoſed, was a bladder, (which may be greater a very ſlender and cylindrical pipe of glaſs, of III. Fig 4. 
or leſs, according to the ſize of the veſſel jt is fix, eight, ten, or more inches in length, and 
ts ſerve for) to be very ſtrongly tied at the not ſo big as a gooſe-quill (but ſuch as we em- 
dee, after having had only ſo much air left in ploy for the ſtems of ſealed weather: glaſſes; ) and 

_ the folds of it, as may ſerve to blow up the having at the flame of a lamp melted it, but 


— 


* 


bladder to its full dimenſions, when the receiver 
is very well exhauſted, and not before. But 
though your lordſhip will hereafter find, that I 
yet make uſe of ſmall bladders on certain occa - 
fions, in which they are peculiarly convenient, 
yet in many caſes they do, when the glaſſes 
re well exhauſted, take up too much room in 
. them, and hinder the objects, included in the 
receiver, from being obſeryed from all the 
Bdes of it. 2 V 
"ANOTHER of gage was made with 
quiek-ſilver, poured . ſhort pipe, 
Whieh was afterwards inverted into a little gl 
e flugnan quicle-ſilyer, according to the man- 
ner of the Torricellian experiment. For this 
Pipe being but a very few. inches long, the 
| — in it would not begin to deſcend, till 


- 


A very great proportion of air was pumped out 
of the receiver; becaule till then 8 


the remaining air would be ſtrong enough to 
be able to keep up fo ſhort a cylinder of mercy- 
ry, And this kind of gage is no bad one. But 
becauſe, to omit ſome other little inconve- 


the ſlender frame, which on 


not too near the middle, to make of it by bend- 
ing it a ſiphon, whoſe two legs are to be not 
only ei to one another, but as little diſ- 
tant any where from one another as conventent- 
ly may be. In one (which is uſually the longer) 
of theſe legs, there is to be left at the top, 
either half an inch, or a whole inch, or more 
or leſs than either (according to the length cf 
the gage, or the ſcope of the experimenter) of 
air in its natural ſtate, neither rarified; nor 
condenſed ; the reft of the longer leg; and as 
great a part of the ſhorter as ſhall be thoughe 
ty being to be filled with quick-ſilver. This 
done, there may be marks placed at the outſide 
of the longer, or fealed, leg, whereby to mea- 
ſure the expanſion of the air included in the 
ſame leg; and theſe marks may be either little 
glaſs knubs, about the bigneſs of pins heads, 
faſtened by the help of a lamp at certain di- 
ſtances to the longer leg of the ſiphon, or elſe 
the diviſions of an inch made on a liſt of paper, 
and paſted oneither to the ſiphon it ſelf, or to 
He occalions we 


* 


faſten the gage to. of 
N Tus 


EOS - ;2p xv n into a 
1 5 receiver 2 5 for expedition ſake we chuſe as 
= __  - ſmall wil erde che turn) _ - is to be ve- 
A dil mped out, n notice is 
_— 2 N part of the gage the mer - 
=  __. cury is depreſſed, that we may know, when we 
A wa afterwards ſee the mercury driven ſo far, 

that the receiver, the gage is placed in, is well. 
_ exhauſted. -And'if it be much defired-to-know.. 
= more accurately (for one may arrive pretty near 
= the truth by gueſs) what ſtations of the mercu- 
rey inthe gage are anſwerable to the degrees of 
1 che rarefaction of the air in the receiver; that 


ing in the water as often as is neceſſary, into a 
receiver, whole intire ca is firſt meaſured, 
and in which there may be marks made to ſhew, 
when the water to be let in ſhall fill a fourth. 
Part, or half, or three &c. of the 
cavity. For if (for inſtance) jor the quick- 
ſilver in the gage is depreſſed to ſuch a 
mark, you let in the water, and that li- 
quor appears to, fil a: fourth part of the re- 
ceiver, you may conclude, that about a fourth 
g re | of the aut" was: pump'd--gut, or that 4 
—_ th part of the ſpring,” that the whole in- 
V cluded: air had, was loſt by the exhauſtion, 
r quick-ſilver in the gage was at the 
3 | mark above mentioned. And if the admit- 
= ted water: do gonſiderabhy either fall ſhort 
= of, or exceed the quantity you expected, you 
—_ may the next time let in e. water either after 
—_ .. * the mercury has 2 Uttle paſſed the former mark. 
= or a little before it is arrived at it. And when 
1 once you have this way obtained one pretty 
long and accurate gage, you will not need to 
take ſo much pains to make others, ſince vou 
may divide them by the help of that one; for 
its being placed with any other in a ſmall re- 
ceiver, when the mercury in the ſtandard- gag 
| (if I may ſo call it) is depreſſed to any of th + 
+ determinate diviſions obtained by obſervation, 
you may thence conclude, how much the air in 
the receiver is rarified, and conſequently by 
taking notice of the place, where the mercury 
reſts in the other gage, you may determine 
what degree of exhauſtion in a receiver is de- 
noted by chat Ration: of the Mercury? in this 


3 P HA 61 Head: not tell your lordſhip, that 
the ground of this contrivance Was, that 
whereas in divers other gages, when the pump 
came to be obſtinately plied, the expanſign of 
the included air would be ſo great, that it would 
either drive out the liquor, eſpecially if it my 
light, or in part make an eſcape through it; I 


deſcribed, - thoſe inconveniencies would be 

| Med, becauſe that the more the air ſhould 
come to be dilated, the greater weight of 
quick ſilver it would in the ſhorter leg have to 
raiſe, which would ſufficiently.; hinder it from 
making that heavy liquor run over; and the 
ſame ponderouſneſs of the liquor, together 

| With the ſlenderneſs of the pipe, would like- 
"IEP wife hinder the included air rom. Setting 
5 W in bubbles. 2 


—_ ; / may be com either by calculation (which 
= . '” not ſo eaſy, and ſuppoſes ſome hypotheſes): 


or, though not without ſome trouble, by let- 


5 v. dee that in ſuch an inſtrument, as that new- 


the reſt of that leg, and as much N 
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N. B. 1. For. moſt experiments, where 8 
1 are not required, it will not be ſo ne- 
ceſſary to mark the gage at any other ſtation of . 
the quick-_ilver-than that, which it is brought 
to by the exhauſtion of the receiver; for bx 
that alone we may know, when the air is well | 

out of the receiver, wherein the 1 

is included: and when one is a little uſed | 
ſome particular gage, one may by the b. 88 
dence of the mercury gueks at the degree of 
the air's rarefaction, ſo near as may ſerve. the: 
turn in ſuch experiments. But When this in- 
ſtrument ĩs to be "be uſed, about nice trials, Where 
it may be thought requiſite to have it divided 
according to one of the ways formerly pro- 
poſed, it will on divers | oecafions be more ſe- 
cure (in caſe the maker of the gage —_— 
do it) to put to the diviſions: rather by little 
knubs of glaſs, than by papers becauſe this. 
ee N 3 er either to be 
rubbed off, or wetted. © And if glaſ-marks be 
uſed, it will be convenient, wo every 2 "ot 
tenth! or ſuch ordinal number as 
judged fit, be made of glaſs of a Geng as. ' 
lour, for diſtinction fake, and the more eafy 
reckoning. We ſometimes for a need a 


» 

. —.— theſe * little — 
wax, which will not be injured 

moiſture, as thoſe. papers will, that 5 we 
on: but theſe of wax, though in many caſes 
uſeful, are not comparable to the other in all 3 
ſince. if they be very ſmall, they are. eaſily: 
rubbed off, and if Phy they make not the 
diviſion exact enough, and often age the ue 
place of the quick-filver, + ....;. 

2. I ſhall here about the mercurial gages ad 
only this hint, that what I propoſed to myſelf 
95 that contrivance, was not only to eſtimate . 

Ir pumped out of the receiver, or that re- 
wb rn, but alſo, by the help of this 
inſtrument (as elſewhere by another peri- 
e ment) to meaſure (ſomewhat near) the firms. 
of the ſpring, of rarefied air, according to 
ſeveral . degrees of rarefaction ; and = "his 


_ obſervation, in; concurrence with other chings, 


I hoped we might (according to What I have 

_ elſewhere inſinuated) be aſſiſted to eſtimate, 

Py the cylinder of. mercury raiſed. in the open 

eg, the expanſion of the air included in the 

ſealed leg: but of theſe things I deſigned in 

this place to give but an intimation. 
3. TRAA x leg of the gage, that includes 

che air, my be ſealed up. either at the 

ning, before the pipe be bent into a ſiphon, | 

or (which is much better) after the following 

manner. Before you bend the pipe, draw 

out the end of it, Which you mean to ſeal, to 

a ſhort and very ſlender thread; then hav- 

ing made the pipe a ſiphon, pour into the 

leg, which is to remain open, as much 

ſilver as you ſhall judge convenient, which vill 

riſe to an equal height in the other leg; out 

of. which by gently inclining the ſiphon, yu 

may pour out the ſuperfluous. mercury, (if 

there be any, ) and when you ſee, that there is 

an inch, or half an inch (or r ee | 

ſigned to leave for air) unfilled with mercury, 

next to the end that is to be cloſed; and that 
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10 #ecure! the 
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Sarge done leg muſt (es ir | 
che mercury ſuſpended in noon 
higher by divers inches than "that in 
leg till che withdrawing of the 


4. How — 5 of. "theſs 1 


| —— — according to the bigneſs 


of the lender receivers they are to 


in ; and how they may" eaſily be 
nels either es Rund upe 


the receiver, or be kept hanging in the mid- 
dle, or near the aer e ee 
quire ) and hom may be madt 
yp, ener 
_needfal; not — to this treatiſe, 

as to the ſecond part of the Continuation 
* where; if: evyet L 


| appear, & SHY 10 VELNERRICN | 
15 Taz n 
in it is not deſired, that the recetrver ſhould be 


near exhauſted, - ryan eee e mented; 
_ the air's' rarefadtion, which: ou 


ti ſhould be well 
0 deſcribed, but made as' lor 
che receiver will well admit, and furni 
ſteud of :quick-fitver either with nder wine 
coloured with cocheneal, or elſe with the tinc- 
ture of red roſe-leaves, drawn on 
mon, . T, e 


* 
2 
* 


A, 4 þ 
in 1 
5 
* 


a wg * i- 
feſt, and notable enough, "though not T5 
berieben deer of EE 


7 N 


receiver. ee EE TT 3 
"jig —— Vo v may allo in uch caſes: 2s 
where: the receiver is large enough, and is not 
tui be quite.exhauited; make uſe of a mercurial 
gage, differing ſrom thoſe above deſcribed on- 
in this, thäx the ſhorter leg need not t be 
inch; or half an inch long, beſore it 
-expand itſelf into a bubble uf about half an 
eee in diameter; and having at 
the t a very ſhort and ſlender unſealed 
pipe, at ich ebe air may get in and our: 
-which. contrivance you! may have; this conbeni- 
cence) chat youmeed not include ſo much air, as 


* 


* 2 .to/ eſtimate by the eye 
the degrees of the included aws rarefaction, 

2 W be done almoſt as calily, as if there 
x OL, WW... 


a SPuInG of e AIR. 


—. that quick-Glver, 


. an eafy 


: bo 


ight at the bottom of other 


trouble:your Jordſhip: with! it, Is 
74 eee Wm ſort uf gages, 


4t:might [be 
© rana, or Agi 


with cbm. 1 | 


nn 

y reuſon of 
its ponderouſneſa does far mote alt che dila+ 

_ COVER air GO EIS FR 


dd Gabe crc. 
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way to make the preſſure of FR 
air ſenſible to the touch of thoſe that doubt 
[bf i... Wage | 
| HOUGH Fes A our 8 
Kulkcientiy maniſeſt to the ſkcihful, that 
of the air is very confiderable ; 

ſome of them require. peculiar 
Face, and other initruments; which are not 
— at hand and becauſe there are: 
that think it furer to eſtimate the force of prei- 
fure by what they iminediately feelj than by any 
way 5' E-wasinvited doc the Bike of ſuch 
to employ an eaſy experiment: which uſually 
convincing, becauke it operated on that 

ſenſe, whereon they chiefly relied :e: 
I cauſed then to be made a hollow (but 
ſtrong)! piec&of/brals; hat Hove two'or three 
inches kts gs ht * in a tricg ex- 


8 {& ori- 


(the inſtrument being Re! 4 . b lt 15 
repreſented by a ated tous 
„ with the. lower pajt cyt 
his piece of; braſs being ce- 
on, ifs: were à ſmall receiver © the 
engine, the perſon, that would not believe the 
Dee ede conſiderable as 
_ ar the 'to lay the palm 


ortfice 3 and being 
crdized:eh: a EL 


it, chat ſo the 
lower part of hit hand might 


ea cloſe co. 
re one cake Haspede was 


tranſverſty off. 


[ex bly the wei Be fk the Abe 


ain, would be preſſed i ſo foroe 
1 the ſtronger ſort of men were J 
(though not witibut much ado) ta take" off 
their hands, yet the weaker fort: of tricis coe, 
not do it, if by a ſecond [ſuck che 
= receiver were better exhauſted; but: were 
Ffain to ſtay for the return heal ind the 
ceiver'to alflt lem 
ITuISs experiment bein e rather to 
convince than io puniſn thoſe that were to 
make it, we took care, not only that the brak 
[ſhould be: ſor thick; and the orifices fo ſmooth, 


that no ſharpneſs nor roughneſs of the metal 


by ſhouk! offend the hand; 7235 pan 


rower orifice (which was the oftneſt made: 
bf) mould be but about an inch and a quarter 
in diameter. Nut if any ere defirous of a 
more ſenſible cobvidtion;:3t was very eaſy to 
give it him by the orifioe the 


"the uppermoſt, Which. was the reaſoo why the in- 
praiſed: upon which/account : 


TING: as we formerly noted, made ta- 
pering. yet this: larger orifice t not to 
exceed twoinches, or two — a kbfin 
8 leaſt the great 9280 of the air en- 

0% - diunnger 


pump, 
8 


1 1 ; exp 

menge in the 17th 7 our 5 8 
1 that nobleneſs and importante, tha though 
divers learned men have (but upon very differing 
principles) diſcoui ſal f it in print, which gives 
E lefs' mind 3 — upon it here, 521 

not :ſcragle te ſichjoin ſame notes concerning 
irials that I male, (tbaugb far mant of oppor- 
tunity I could nb repeat them according io n 
ms) which: Tabul not: met 01th in others; 
Wy may ſerue to confirm: the bypothbeſss 
mae wſegf 2n) Fade SPP Wat and the treat” 
5 = # belongs to. Had LAI N 


. {A 


2083.) eee e $5; wo EE 24 
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. 9 . 2 
lower cut off, upon 
_ the Senſation of the air, the quick-filver 
_ Yab before ſtooW/at:29-inches, (the atmoſphere | 
ng then by a conſtant baroſcope very 
ws): would fall ſo low vas to reſt at q or 10 
6s; (for once I meaſured the ſubſidence be- 
= former:elevation,) and in about three 
ſucles more it would be N juite.down to 
the level of the ſtagnant üibrer, and 
Jotnewhat : below”: (as it ie the the property: of 
| 8 o Water, to riſe 


| ar eg be inc receiver, the ck ber 1 fuga vacui can br pretended; the weight of 
would: e Ws hoy rw. or Ialter, ane water will falſe — . Berber in les. 
pleased, to the former height of 29 | * inn Are Ap hors 9 Piper.” PREP LOO 14G hl 
or thereabouts;: | T6. } 17071. 1 <1... IO, 4 40 act, Diel iet Bus hcl 
N. B. 2. * eee 1 
1 out; receiver pe 97d 
Wa virtue of the accelerated motion 
__ acquired in its deſcent, at the very Grit ſucx of 
2 8 till it reached within an inch or 4wo | e weight of © 
nt mercury, an l it would r ar ar —— * 
a I <ilogrnd ſettle bee 12 could ſuſtain the quick- 5 
height in tubes of -yry dif- 
333 Ak Won very. 
8 ge a 10 
| a nem thing, bout eojecalivn: eine tink ot upon the * 
3 Ppallage printed, in Nena nex the 
ts, Exper XV. where FE: mantomet (that 1 


Sans inſtead of being 


5 


_ Hed: in the engine, were a 12 are 


8 15 10 1A * 119 |S. 74 


4 15 
z * * 


Will begin to ſubſide in x Gäbe end inverred) | 
tube, Which wants of the uſual 


4 ene, ex 


7 Pn having im ſpring thus dent, 
ng would ſuſtain the 


- tubs than the —. higher vo 
at a greater the wonted 

An 6 Confirm another ir the 
Fe where I obſerved; that if the pre- 


ſute of the air upon ee erg wex art vac 
not ſo great a8 it is wont to be, the me 


height; we 
: took a glaſs cane, (ſealed at one end,) — 
ſhorter than the due length, and having filed 
it with mercury; and inverted it into a glaſs 
full of ſtagnant mercury, —— all in the 
former receiver; where the mercurial cylinder, 


bor van of the requiſite heigkt, remained | 


ſuſpended but upon the firſt or ſecond 

it would ſubſide, and in two or three 
ſucks more it would fall to the level of the 
ſtagnant: mercury, {of a, little below it. Upon 
the letting in ene ür it would bo impelled 
20 the very top 


ee f 1. a 0 4 v 


1 Would 


GP o 
* 1 
3 


krete ela — 


upon the withdrawing of the air from the re- 
| 4 : were it not, that, in the mention of that 
tris * 


leakedd in, made me unable to bring the mer- 
cury in the tube totally to ſubſide, — 
nearer. than within an- inc 

the 9 
ſent trials J 8 the tube: was 7 to a 
level. JC diw omg 
7; Av? ito oat; FRIES Ot bog ert $6 ye 0 171 
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than in a wide.) The aer that in "tubes open inn Hh) ue, 


= 
Sed in my note · b 
tk Hes Lila Bf Nori dne SIM $6} Vs: 1 The 

17 ; 0 


III 
. 


re 


ef the tube, bating an aerial! 
bubble, which ſeemed: to come from the mer- 
5 1 and was ſo little; as not to be 


mber : I confeſſed to you, that 
could not ſo free-the great receiver I chen uſed = 
from air, but that the little; that remained or 


rr 
mercury; with which in our pre- 


"not think /fr Exp 
21 | looddhip: [with the [ſubſidence of the. mercury XVI. 


— 


=_ The Badan: Travan, Se 1263662. 
WI bock a very large g 5 e, hermeti 
. at One end, and about two foot and 
a half in Into this we poured: 
| Giperta the height of three or 1 fingers. Then 
we took a couple e eee, s of very 
equal ſizes, the wider being as big again As: 
the er, and open at both. ends. The 
lower ends of theſe to pipes e thruſt into. 
the quick ſilxer, and Naa them near thein 
upper ends to the tube with firings, that they) 
nn & not ln Wed up, er HPO OE IH 
dure, in which the. convex ſurface of the 
mercury in both the pipes ſeemed to lie almoſt 
im a lexel, 3 itſelf being placed 7 5 
right in a frame. This done, by. the hel 
a funnel we poured. in water . ee 
top of the tube, and obſerved, that as the water 
gravitated more and more upon the oy Is 
mercury, ſo the included mercury, roſ As 4 9 
in both the pipes, until the tube being 
filled. with water, „ 
impelled up to, and ſuſtained at as of bet 
height in the. big tube, as in the leſſer, being 
in either raiſed about two inches above the 
Nee a t quick-filver. _ 
N. B. 1. Hayino cauſed about half the 
water (having no conveniericy to withdraw any 
more) in the tube to be ſucked. out at the top, 
we obſerved: the quick-ſilver i in both the tubes 
_ to. ſubſide uniformly, and to re-aſcend alike. 
upon the re-affuſion of the water. 8 
2. Wu endeavoured to try che experiment 
(for their fake, who have not the conveniency 
to have ſuch tubes putpoſely made) in a wooden 
veſſel, into which, , when it was filled with wa- 
ter, we let down a flat glaſs furniſhed with 
mercury, whereinto the ends of the 
two + pron immerſed, But the opacou 
neſs of the cylinder (which reduced us to 4c 
only from the top the reflection of the ſtagnant 
mercury,). and other impediments, . diſabled us 
to perceive the motions and ſtations of the mer- 
cury in the pipes, 
. the better to diſcern. them. 1 a 
The Sz cob TRYT AI. wo 
WI took a very wide tube of glaſs, el about 
a foot long, and into it d a convenient 
ppt of quick-lilver. We took alſo two. 
pipes of about equal length, and of that diſpa- 
rity in bigneſs, that we newly mentioned, (thoſe 
pipe pes lately deſcribed, being indeed cut off 
| theſe we are now to ſpeak of,) and theſe 
being filled with c uick-ſilver,, after the'man- 
ner of the Torricellian experiment, were by 
a. certain contrivance let down into the tube, 
and unſtopped under tlie ſurface of the a 
nant 2 1 and then the. ick-ſilver, m 
the pipes falling down to its wonted ſtation, 
and reſting pI we poured 1 into the tube 
about a foot height (by Ge) of 17 950 where- 
upon the quick flyer, as it before ſtood, as 


i cs 
— 4 


Ws A a level i in both the. pi E: Ss, 10 it 15 
ought aj to us, equally impelled u 
beyond its wonted ſtation, ſuſtained th 


both in the lender and 1 in 1 nn ipe, an 
| upon the withdrawing of ſome of, PA e, it 
ga to ſubſide alike, as to ſenſe, in them 


0 Ruling pe lower in the bigger « tharin the 


g tbe n of the. At bs" 


365 its into the tube, the mercury did 


aenlen And, water being a ſecond. time 
pipes riſe uniformly as before. By 


I 
ar Mie, al the former experiment, it fuffici- 


_ appeared, that a gravitating liquor, as 
Air or water, may impel, or keep up rhercury 
to the ſame height in tubes, that are of very 


differing capacities ; and that liquors ballance 


each other according to their altitude, and not 
barely according to their weight. For in this 
laſt experiment, the additional cylinder of one 
inch of mercury, was manifeſtly 
kept up, by the water incumbent on the ſtag- 


nant, mercury, the other cauſe, whatever it 
Were, of the mercury's I c being able 
orter by an inch. 


to ſuſtain but a cylinder 


taiſed and 


And the ſame Parcel of water did counterpoiſe 5 


in the differing pipes two mercurial cylinders, 
which though but of the ſame altitude, (namely 
W an inch) were of very unequal 6 


E. X P E R 1M E NT XXI. 
of the heights, at vbich pure mercury, and mer- 


cury e 1385 tin, will * in da- 


| Tometery. 


ſuſtentation of the quick-ſilver in the Tor- 


ONSIDERING with pl that if 'ths 


ricelliah experiment at a certain height de- 


pends upon the æquilibrium, . which a liquor of 


Fc ſpecifick gravity does at ſuch a height at- 


tain to with the external ary 3 if that 199297 0 
and determinate gravity of the quick · ſilver be 
altered, the height of it, requiſite to an æquili- 
brium 'with the atmoſj 5 muſt be altered 
too: conſidering this, I ſay, I thought it might 
ſomewhat confirm the hypotheſis hitherto made 
uſe of, if a Phænomenon ſo agreeable to it 
were actually exhibited. This J ſuppoſed pers 
formable two differing ways, namely by mix- 
ing, or as chymiſts ſpeak, amalgamating mer- 
cury either with gold, to make it a mixture 


more heavy, or with ſome other metal, that 

though we once made uſe of might make it more light than mercury alone 
. But the former of thoſe two ways I for- 

bore to proſecute, being where I then was un- 


furniſhed! with a ſufficient quantity of refined 


pold. for that Which is coined is generally al- 


yed_ with filyer, or copper, or both; and 
8 amalgamating mercury with a conve- 
nient proportion of pure tin, or, as the tradef- 


men call it, block-tin, that the mixture might 


not he | too thick to be readil 
glaſs- tube, and to ſubſide in it, we filled with 
this amalgam'a cylindrical pipe, ſealed at one 
end, and of a fit length, an then inverted it 
into a little glaſs furniſhed with the like mix- 


ture. Of which tryal the event was, that the 


y poured out into a 


| amalgam did not Fall down to 29, nor even to 


30 inches, but ſtopped at 31 above the ſurface 


of the mixture. Þ 


89271 Tagge of Mi 720 ene muſt 
be taken, that the amalgam be not made too 
thick, leſt part of it ftick here and there (as 


we did to our trouble find it apt to do) to the 
inſide of Lo Pipe, by which, means ſome aerial 
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a change of gravity in e eee two bodies | 
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ch n hy wo 
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by, their 3 L 
{trument hitherto mentioned, put into 
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(its Leg a veſſel 5 75 Vi ** tte tube 


may ich abou 
= ee 
9 Nein 


| - aut, if you de. owt 


| by to. the | 
4 there before; and if all the een not | fo! 


_ Jongers andithent 
ech with freſh mercury, obſerving this, that the wood 
| nearer the longer leg comes to the being filled, 


|  alld, aa e Jen ſee the longer leg 


wn tot 


| ſcaled andy andahe gin th ws the baſore,! 
will paſs by it, and Jo! malte it room. The 
| mercury in.thedhoner.leg (Oo leg ought to 

. 90. 9 by or 2 e 
n Xl k — lng 
* N. t ta Rept from oY 

by the finger 5 3 

then make it of agnia-as'muth as Pere 
dhe mercury Will paſs out of the ſhorter lag in- 
longer, and join with that which was 


TY the orifice id to be ed again with 
4 finger, and che tube inclined'as forfnerly. 
This done, the tube is ta be-ereched; and by 


the help of the funnel more mercury 19:10. be 
whe of rap») 


poured , and the foregoing: -rocels: 
Ping the orifice, inclining the tube, Sc. is ta 
be re tilt all cke mercury. imo the 
ſhorter leg b + to Vein withi cbat in the 


the leſs you, maſt raiſe it from time td fine, 
when. you pour mereury into the ſhorter; as 


full of mercury (though there be but little in 
the ſhorter) you need not pour in any more, if 
the longer 4. much exceed a yard; becauſe: 
upon the reſtoring of the tube toſ an erected 


poſture, there will ſubſide from the taller leg in- 


rl tty quantity of mercury, by 
| reaſon of the at the ſealed; end, Which 
| will be deſerted by the mercury that was there. 


But becauſe it is n as well 


as by that practiced already, to fill a tube with © 
without leaving any viſible bubbles; 


to- free it from ſuch (if any happen to be) you 
muſt once more ſtop the orifice with: your fin- 


ger, and ineline, and re- erect the tube dem ter be tranſported into very remote parts, 


times, till you have thereby brought moſt of 
the ſmaller bubbles into one greater; (which 


ou may if you pleaſe increaſe, by letting in a 


We :) for by malæing this great bubble paſs 
leiſurely two or three times from one end of 
the tube to the other, it will in its ; 
it were lick up all the ſmall bubbles, and unite) 
them to itſelf ; which may afterwards oy one 
inclination more of tlie tube be made to paß in- 
to the ſhorter leg, and thence into the 


if one have the ſkill and conveniency to make 
(as I. M. eaſily doth) one may very expedi- 
tiauſly fill the ended tubes of our portable 
barometers. For if you make the ſlender part 
of the funnel not ftreight but bended, in the 
form of an obtuſe angle, and of fuch a length, 
that the part, which is to go into the ſhorter 
leg of our ſiphon, may reach to the flexure (of 
the ſiphon ʒ) then you may, by fo holding the 
tube, that the ſealed end be Aer lower 
than the other, and by 


the obtuſe end of the angular funnel, eaſily 


make it run over the flexure into the longer 
leg of the ſiphon; provided you do now and 


then, as: occaſion requires, erect a little and 
ſhake the tube, to help the mercury to get by 
the air, and expel it. 


Br. ſuch ways as theſe we have found ib 


experiende, that i it is Poſſible * not * ; 
Vo. III. 


. aſcend to the very t 


ckiue thee fforter leg of che ſiphon. 


leg is to be futnifn- 


quite: be: 


AY 
would not ferye the turn; for 
of the tube being deſtitute of air, if the 


e air. 
Bur there is another ſort of funnels, which 


g in mercury at 


longer ] 


y. ceffively: ſhaking the baroſcope 


| — 180 ” 15 At 4.5 


to do in ſuch 4 bended Slaſß e 5 purpoſe 
requires, what; befides a very late wil wri- 
tert che diligent? Meiſe; himſelf, admonimes 
his reader, that it is not à practieable thing to 
do in the ordinary glaſſes of the Torricellian 
dt, vn W free the mercury of 2 
ſtreighit tube from air and bubbles, ſo as to be 
able by inclining the er make che liquor 
N OTE $34 

Tu fict/ of our ties dees sel 
ſcopes being thus attainsd, it Was not difficult 
to compafs the fecond, bythe help of a ſolid 
pies: of wood, Which is to Be foriewhat longer 
thaw the tube, afid a good deal broader in the 
lower part than in the upper, that it may re- 
In fuch a 
"piece of wood} which was abviit'an mch thick; 
we cauſed to be made 2 gutter or channel; of 
ſich-a depth ar hape, thar our-fiphon might 
Wick in ir ſo deep, that à flat piece of 
(like: a plained lath) miglit be laid upon 
it, withoutat all preſſing upon, or fo much as 
tunching the glaſs; ſo that this piece of wood 
may ſerve fr a cover to defend the glaſs; to 
put on when the inſtrument is to be tran- 
ſported; and taken off again, when it is to be 
hung up to malae obſervatibns with; the chan- 
nel· piece of wood ſerving both for 2 part of 4 
caſe; and or am entire frame; which may for 
ſome uſts be a little more cotamodious; if the 
cover be joined (as it may eaſily be) to the reſt 
of the frame, by two or three little hinges and 

a haſp, by whoſe help the caſe may be readily 
opened and ſhut at pfeaſure: 
TUR his city we propoſed to our ſelves 
i” orig near ſo eaſy as the Fonds nor have 
opportunity. to try „ether the 
way we made uſe of will hold,” if the barome- 


though by ſmaller removes we found cauſe to 
hope that it wil ſucceed in greater. 


Fux grand difficulty to be obviated was 


this; that though it were eaſy to hinder the 


ſi of the mercury, by ſtopping the orifice 
9 ſhorter leg of eb bon, yet that 
the upper part 
mer - 
cury be by the motion of he Te tv put to - 
vibrate, it will be apt (for want of meeting 
with any air in the upper part of the tube to 
check: its motions) to hit ſo violently againſt 
the top of the glaſs as to beat it out, or to 


. crack ſome of the neighbouring parts. 


To obviate this great inconvenience our 
way is, to incline the tube, till the mercury 
be impelled to the very top of it, and yet 
there will remain a competent quantity in the 
ſhorter leg of the glaſs, if that be not at firſt 


made too 1 This done, the remaining 


part of the ſhorter leg is to be quite filled up 
either with water or mercury, and the orifice 
of it is to be very carefully and firmly ſtopped, 
for which purpoſe we uſe our ſtrong " black ce- 
ment: for by this means the mercury in the 
eg; having no room to play, cannot 
ſtrike with violence as before, againſt the top 
of the glaſs. But by many times ſuc- 
we did not per- 
cetve, that ĩt was TRE: * to be prejudiced 95 


See the 


whale WS. it Soy Miles off, [tothe top of a hill, and had: made to diſcover even very minute alterations AF 
ne ſafe; again, the: phanomena. of thi#armoſphere's'prefire; 17! 7 9 
at the top and bottom of the hill being an: Wizruts this traveling baroſcope, being! 5 


kbar v. 


2 acl 


tation. to remote 9 if dve care; be had--of: curdly let down into wells or mines, and to be 


le E half not pretend to be certain of the. other elevated plates: not here 66 bonſider, 


cxeſt. But thus much of conveniency-we have whether-by a convenient” addition, theſe, as ; 


already found in this cofitrivancey that we ſent 2 ſome otller barometers; may not be 
it brought! 


verable to whit we might have erpected, if we furmiſhed at its upper end with a” very good 


1 of the mercurial cylinder (to be mea 


in à ſhip has been har 
lured from the ſurface.of che iagnahr: 


ly: uſed” by the 
Society on another occalii 


with that of angther good baraſcope, which is ſame purpoſe, be made any thing ſerviceable at 


to continue in that place: a much of the gut- ſea," h bmdng the differing motions of wy F. 
ter as is unfilled; the alnG uy de well ſtuffed! the ſhip, 1 | have had no opportunity! to try: 


with cotton, ot ſome ſuch thing; to keep the but whether may or may not be uſeful. in 


claſs. the more fitm in its poſtute ; and that the ſpite of the rolling of the ip, it may at leaſt 
1 75 not 9114 2 preſſed oral thei bemade A's oft flat r | 
W me of the lame matter may be put happen in ng voyages, cially to the Eaſt 
berween the reſt of the frame and the oy ae Indies,” and 10/Africk) and then the inſtru- 


which ought to be well bound together: : And ment, Which at other times may lie by wich- 


5 when the inſtrument is arrived at the remote! out being at 1 may be made 


wo 


it is to be taken out, 


place, where it is to be employed, (for if it be uſe of, as long as the calm laſts, to acquaint 


. but à little way, it may be carried! the obſerver with the weight of the atmoſphere 


ſafely without -uſing: any adventitious' di iquor)) in tlie climate Where he is, and that upon the 
the water, that is added, may e off again, ſea: which may give 3 welcome informa- 
ing it up with pieces of ſpunge, on: tion i the curioſity of ſpeculative naturaliſts, 

Ke. but if inſtead of 2 you put in mercury, and perhaps prove either more directly, or in 
as it ought to have bern | 


ut in by weight, 10 itsconſequences 3 ſorne uſe to navigators them- 


to take out the mercury by 


„ by the ſides that, having one of theſe inſtruments 
yy of a ſmall glak-pipe, ſince you 


of the lower leg, as much m as will of place; which whether or no, if compared with 


of itſelf low-out is effluxed; or eſſe you may other obſervations, it may in time prove not 
take out the ſuperfluous mercury 3 Safin, altogether uſeleſs to the gueſſing whereabouts | 
the lower end of the pipe into 7 liquor, and they are, and the foreſeeing ſome approaching 


when it has taken in enough, ſtopping the up- changes of weather, I leave to future 


experi- 
8 end cloſe with your finger, to keep it ence, if it ſhall be er worth the making, 
By FORE: back agun- hoo: __ remove the to determine. | 


25 - BesrDes the edi n Warte e and this 


rd Ir it ſhould hay Ss van ' travelling one, I have employed two or three 
that by the e : 


ment, there ſhould from the lena water or diſcover the varying gravities of the atmoſphere; 1 
mercury in the ſhorter leg get up into the lon- but though they have hitherto ſucceeded well, 
ger any little aerial bubble, which ſeems the - for the main, yet being willing to make fur- 


only, but I hope not likely, danger in this con- ther obſervations about them, I reſerve one of 
trivance, he that is to uſe the inſtrument, at them for another opportunity, and think fit 


the end of the voyage may, if he be ſkilful, to leave the other in à tract it belongs to. 

free the mercury from it by the ſame way, chat 

we lately preſcribed to free it from air, when . a Posrsckhirr ADVERTISEMENT. : 

the inſtrument was firſt filled. 8 INE the writing of the foregoing and 
1 e I need not tell your lordſhip, that O. the following experiments about the tra- 

the chief uſe of his travelling baroſcope is, that Sell g baroſcope, having had occaſion tomake 


he thatuſes it in a remote part, keepin ga diary of one — place about fifty miles diſtant from 


the heights of the mercury, by comparing that here I was when I writ them, I took no- 
theſe heights with thoſe, at which the mercury tice, that the mercury in the travelling baro- 
ſtood at the ſame times in the barometer that ſcope. was not by f of an inch ſo high as that 
was not removed, the agreement-or difference in another baroſcope made the ordinary way ; 
of the weight of the atmoſphere in diſtant : and yet it was not eaſy to. perceive, that the 
places may be obſerved. To which this may Cs had been leſs carefully filled than the 


be added, the conyeniency, which the. ſtruc- latter. So that yet now's not. well ro what 


. - cauſe 


"_I 1 gives n 
it b 7 yet, till further trat have bern! dra uh up to the top of towers; And ſteeples, and 


d employed.apother Bareſcehe , dall and ſocket, and at the lower end with a i 
{ Wuzn, the inſtrument, is £6 be ſent aways; on weight {which way of keeping things! 
_ Royz 


Whether, 1 
in the ſhorter leg). being taken for: that place, ſay, our inſtrument may by this comtivance, ' 
day, and hour, and-eomparet; NE ers be) or eme other that might be ſu ec to te 


till you have juſt the, ſelves, as by enabling them by its ſudden 
weight that was put in: and it is not difficult - changes o foretel the end of the calm. Be- 


may either ready at hand, whereever they ſet foot on 
de 89-608. Wy by little as much as remains of ſhore, though it be but upon a ſmall iſland, 

itional mercury, when by erecting the or a rock, they can preſently and eaſily take 
E and warily: unſtopping; the orifice; notice of the gravity of the atmoſphere in that 


of the | inſtru- other inſtruments of quite differing kinds, to 


: 
; 
g 
J 
5 
q 
| 


: 
* 8 
—— « 


y 4 


perhaps depend upon this circumſtance ; that 
the pipe, whereof the "travelling baroſcope 
was made, was very flender, and much more 

70, "than dne tube of the other; and have 
already elſewhere obſerved, that mercury, con- 
ran io what Tappeniy in water "> fs apt © 
riſe in veryMlender pipes. And though I re 
member, that; at the place whete Wow e 
e, <p EN Gee Hefei 
1 Log tube, I then pie de make e 


dg daefe the mercury aſcended = high 
one made the common way; yet 


as in a note: common w. 
not being in the other place furniſhed with a 
tube, long and big enough, 1 think myle! 
obliged, dll 1 Can clear che doubt by further 


trial, to give your this advertiſement, 
leſt either the cauſe already ſuſpected, or ſome 


other unheeded thing, may in ſome caſes make 
theſe travelling baroſcopes ſomewhar differing 
from others. But though they ſhould prove to 
be ſo; yet it would nor follow, that they can- 


| not be matle ſerviceable :' for keeping a pretty 
while that inſtrument, which ſuggeſted» the 


ſeruple to me, juſt by the other, with which I 
had compared it, and carefully taking notice 
of the reſpective heights, at which the mercury 
reſted in both; I obſerved, that when it. roſe 
or fell in the other barometer, it did alſo riſe 
and fall in the portable one; and when it reſt- 
ed at its firſt ſtation in the former, it did ſo in 
the latter; and though there ſeemed to be 
an inequality in the quantity of the aſcent, 
and ſubfidence of the mercury in the two in- 


ſtruments, yet that ſeemed to be accountable | 


for, by ſome circumſtances, eſpecially the ve- 
ry unequal breadth of the veſſel, that contained 
the ſtagnant mercury in the other barometer, 
and that ſhorter leg, which anſwered to that 
veſſel in the travelling barometer. But till 
the formerly propoſed ſeruple be by further 
obſervations removed, the ſafeſt way will be 
to make the barometer to be ſent to remote 
Places, as like as may be. (in bigneſs, and 
ngth of the tube) to another portable one 
keptat home; that ſo, when they are once 
adjuſted, the collations may be made betwixt 
two inſtruments of the ſame kind, whereof 
that, which is kept at home, may alſo, if it 
be thought fit, be compared, when the obſer- 
vations are made, with a baroſcope, made the 
TE... 5 
EXPERIMENT XXII. 
ufirming, that mercury in a barometer will be 
kept ſuſpended higher at the top, than at the 
Bottom of à bill. On which occaſion ſome- 
thing is noted about the height of mountains, 
eſpecially the pic of Tenariff. 


"E O give your lordſhip ſome inſtance (till 
I can preſent you with a noble one) of 
the uſe of our travelling barometer, I ſhall now 
add; that when I writ the foregoing experi- 
ment, chancing to be within two or three 
miles of a hill, which, though not high, was 
the leaſt low in that country, I thought our in- 
ſtrument might be fafely, and not altogether 
uſcleſly, carried on horſe-back to the top of it, 
1 . 1 $ 
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„I think myſelf 


hoped, that if 
and unequal hills, good hints may reſult from 


1 
1 


Which was too remote from the bottom to b& 
conveniently reached by me on foot in the 
midſt of winter. This trial therefore J reſol- 
ved to make, becauſe, though I formerly told 


— 


you of a confiderable. one, that had beeh made 


in France by ſome eminent virtuoſo of that 
untry ; yet I was willing, not only to have a 


coun 
| Pa how ſafely our baroſcope might be tran- 


rted, but to confirm to your lordſhip upon 
our own obſervation, made in another region, 
o conſiderable an argument, as theſe kind of 
experiments afford to our hypotheſis, 


An» though when I came to try the ex- 


periment, 1 happened to have an indiſpoſition, 


that forbid me to do it all myſelf; yet having 
carefully marked on the edge of the frame 
the height, to which the ſuſpended quick-ſilver 
reached, and compared it with a good baro- 
ſcope made the ordinary way, I committed 
our inſtrument to a couple of ſervants, that I 


had often employed about pneumatical and 


mercurial experiments, giving them particular 


inſtructions what to do. And the inſtrument 


being ſuch as might be ſafely carried on horſe- 
back, I had in two'or three hours an account 
brought me back, the ſum of which was; that 
they found the fuſpended mercury fall alittle as 

they aſcended the hull, at whoſe top they gave the 
liquor leave to ſettle, and carefully took notice, 
by a mark, of the place it reſted at; which was, 


as I afterwards found, + of an inch, or ſome- 


what better beneath the mark I had made; 
and this notwithſtanding the hill was not high, 
and the air and wind ſeemed to them to be 
much colder at the top of it, than beneath. 
But though, as they deſcended more and more, 
they obſerved the mercury to riſe again higher 
and higher, (as being preſſed againſt by a taller 
column of the. atmoſphere,) and though con- 
ſequently the experiment agreed very well with 
our hypotheſis, and may ſerve for a confirma- 
tion of it; yet by reaſon of the ſmall height 
of the mountain, the decrement of the height 
of the mercurial cylinder was not not ſo con- 
fiderable, but that I ſhould perhaps have omit- 
ted the mention of this trial, if itdid not ſhew, 
that our travelling baroſcopes may be fit to be 
employed about ſuch experiments. And there- 
fore, 1 recover gone of my ſcattered 
apers, by way of appendix ſubjoin to 
4 ſome other . I e 
to be made by ingenious men, who had the 
opportunity of living near higher mountains. 
SOME further trials I have recommended 
to be hereafter made by ſome other inquiſitive 
perſons; and to make them the more inſtruc- 


tive, I could wiſh, that others would dowhat I 1 


ſhould have done, if opportunity had befriend- 
ed me. For I deſigned to make the experi- 
ment at the bottom,. the top, and the inter- 
mediate part of the whole, at three differing 
conſtitutions of air, viz. when it ſhould ap- 
pear by a good ordinary baroſcope, that the 
atmoſphere was very heavy, when it ſhould be 
found to be very light, and when it ſhould 
have a moderate degree of. gravity: and I 
ſagacious experiments ſhould 
make theſe diverſified obſervations on diſtant 


the 


ts 


1 Ke opinion, will 
 olten above a mile 

| | mountains to exceed. two. _ the, 
much, as, on the other ſide, otherlearned.-men hill, 


the rector Met 


ki we haye . ec ha N nun 


a 153 


ELON according 
4 it 28 0 reach; and 


miles. And 


ſeem. to make the clouds anc oy ge 2 95 
a 10 5 height; 3 Ne! 


the OY u 4 not 1 of to 0 or 5 


occaſion ſome. uncommon obſervatig 
favour of our opinion, that ne hare ohm 
from inquiſitive traveller. 
Bur firſt I will ſubjoi aÞp 
where met with in Recczals eee 
Where be, if I well, remember, relates, char 
Wei, 1 Ah him, fn Soba 


J eſuits. college 


linge, that he. oy, I the. y 3 . of 


them higher than 5000 paces: hi 
that he met 


man clouds, without having wich er any of 
5 I 


th ſome. fo 

ous, according the N or u * 

or thinneſßs, A agitation of the air, . 

25 condition of the va and exhs 
ey. conſiſt of. And it e that be 


ne 1 


not. EEE © 


ea, according to the 


N And what he relaxed . 5 
En ue is coating by the — ea le 


And the 


though 18 leagues 
he wa n che top of the fur. 


=: hc reſt rigor un Koen 
nat nat. b 7 ſea, from ſo great a 


ahle at ſea for 


Ds rg Y? LT, grits Tf 155 At- po TH 
3 e here I's mes, and the dit have 


ts. figuire, « 


men; he anon, that 
9 . 
4311 20 

it about 4. 24 f 235 18 e a 


eiye rving men of differing natio 
who! Wege 5 1 and nd panicaaly, bya 
the mathem 


who ＋ ee 8 a brave Engliſh fleet. 


naoned gentleman Mr. S. 
alla told me, that ſometimes men could from 


* deed thence f the iſland of 
C 


m it 70 leagues; and that the great Canary, 
off, ſeemed to TA er 


if 3 


ap down it. Thus Ke | 
by, whoſe. addon: is t appears; 


Allow mountains to he; for elſe it could 


learnd. Ricciolus, ſuppoſing it to be, 

(as, þ lors. naviewens ;Xepart-I6-toi be, ] diſcover- 
degrees off, calculates its height 
mealured.by,a perpendigular-line, and allowing 
zach n. to.-ten. Ws 


this mountain far h 


dtcular height of the hill to be 


N | p 
k "te 


| Which altitude alfo the accurate Suelſius aſſigns 
it. But T fear this learned man may have been 
ſomewhat miſinformed by the navigators he 
relies on, or elſe that the way of allowing for 


tainty. For I'do not find by thoſe; who have 
purpoſely gone to the top of it; that'the moun- 
rain is fo high as His calculation makes it. And 
whereas the ſame eminent writer reſolutely 
pPronounces, that the height of mount Caucaſus, 
| Secuction being made for refraction, is 31 Bo- 
lognian miles, Ne gre: 
75 the Roman miles; 1 doubt not here like. 
wiſe, though I queſtion not h ons, 11 
you grant him the grounds of them, he makes 
you gra om than indeed it is. For 


the paſſage of Ariſtolle, on 


* 8 


If does ſometimes take up reports upon hear- 
or probability; whereas all the navigators and 


lordſhip knows, that 1 have, upon a pulllick 
account, the opportunity of meeting often 
with ſuch men,) do almoſt unanimouſly a- 
gree, that the pic of Teneriff is the higheſt 
mountain. hitherto known in the world; and 
pet that is ſo far from being 15 leagues high, 
as ſome eminent, and even late writers woyld 


igh as Ricciolus computes mount Caucaſus to 


others, what was the eſtimate made by the moſt 


- the hill, he'told me, that his guides accounted 
it to be one and twenty miles high from the 
town called Zoretava, ſeated on the lower part 

of the hill, from which town t6 thy ſea there 
is three miles of way always deſcending. But 


miles in length, is, as other ways, whereby 
wind and turn for the conveniency of travel- 
lers; I can ſcarce deduct leſs than two thirds 


dicular height of it had been accurately taken 
by any with mathematical inſtruments, he an- 


1 ſwered, that he could ſay nothing to that upon 


his own knowledge, but that a ſeaman with 


made in a ſhip, and to have found the perpen- 


$ 


C about ſeven 
miles. Which eſtimate agrees well enough 


' with the calculations of Ricciolus and Snellius, 


if we leſſen the diſtance, from. which the top of 
the hill is to be aidorerel from 60 German 
leagues of four miles to a league, tothe: like 
number of common leagues at three miles to a 


AND becauſe eminent writers have fo confi⸗ 


the height of this mountain, I will here, to 
confirm the eſtimate already made, add theſe 
particulars, which I took from the gentleman's 
own mouth, and which were afterwards con- 
firmed to me by another, that went with him; 
and partly alſo by a third, who went up to the 


bs Vor. III. 
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refractions is not yet reduced to a ſufficient cer- 


which are conſiderably greater \ 


* 


not his ſupputations, if 


which he founds his 
Epos is obſcure enough; and Ariſtotlè him- 


travellers 1 haye hitherto met with, (and your 


perſwade us, that it is ſcarce a ſeventh part ſo 
be. For having aſked Mr. Sydenham, and 
knowing perſons of the iſland of the height of 


in regard that the way, which amounted to 21 


* 


ſeep places afe wont to be aſcended, made to that is to meaſure only the height of one of the 


for the crookedneſs of the way: and accord- 
ingly having aſked him whether the perpen- 


great confidence affirmed himſelf to have ac- 
\, © curately enough meaſured it by obſervations 


as the other were looked 
ſuperficies of the ſea. | ; 
Bu r to return to the height of the atmoſ: 


dently delivered prodigious things touching 
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top at another time of the year, viz. that they 


begun their journey from Loretava on t 

18th of Aug, about 10 of the clock at 
night; and travelled: till five in the afternoon. 
on the 8 following, reſting two hours 
by the Way, and travelling about 10 miles of 
their way upon mules, which afterwards they 
were forced to leave, and betake themſelves to 


they reſumed their journeying, and travelled - . 


until about nine the next morning, at which: 
time they arrived at the top of the Sugar-loaf; 


or higheſt pile of the mountain; ſo that they 
travelled in all but 26 hours, in which, conſi- 


dering the. ſteepneſs and ruggedneſs of the 


ways, and that they were forced to go above 
half way on foot, to which they were unaccuſ- 
tomed, it is likely enough, that the length of 
exceed the 


the way did not much, if at all, 
computation of the guides. 


Wx have ſince endeavoured, but without 


yet knowing what will be the ſucceſs, to have 
the height of this mountain carefully taken by 
ſkilful men. In the interim I ſhall not deny, 
but that if what Ariſtotle and other authors 
report of mount Caucaſus be true, there may 
be far higher mountains than the pic of Tene- 
Af; eſpecially fince there is one conſideration, 
which perhaps you will not think deſpicable, 
that I find not taken notice of by thoſe; that 


have written of the height of mountains ; viz. 
that of two mountains, that meaſured by geo+ The j;.6 


metnical inſtruments may appear to be of the conſigera- 
ſame height, there may yet be a great inequa- tion Ificce 


lity ; becauſe the meafurer meaſures only from 
ſome plain piece of ground at the bottom of 


that, wherein the other is placed: which dif- 
ference of heights in the ſeveral countries he; 


mountains, is not wont to take any notice of; 


and conſequently though in reſpect of the 
Plains, adjacent to the feet of the mountains, 


their altitudes mal 
the level, or ſuperfi 

conſidered as having no mountains at all but 
thoſe two, the height of the one may far exceed 
that of the other; and fo the pic of Teneriff be- 
ing 8 =) upon from the level of the ſea, may 
be much leſs high than ſome other hills, but 
may appear much higher than ſome other hills, 
which yet protuberating above the level part of 


be equal, yet in reſpect of 


ſome country, which is itſelf generally exceeding 
high, may have its top more remote from the 


centre of the earth, than that of the pic, and 
would appear higher than it, if as well the one 
upon from the ſame 


phere; in order to the niaking an eſtimate of 


what we have conſidered as to the height of 


mountains, I ſhall add, that though by what 


has been already ſaid touching the height of 


the pic and other hills, it appears, that the 
atmoſphere reaches far higher than many learn- 


ed men would hitherto allow; yet we are not 


to think, that the atmoſphere may not reach al- 
E ; 


cles of the terraqueous globe, 


moſt 


0 


found to 
have been 
ph had, be- 
the hill to the top, whereas it may be; that fore me, 


the country, wherein one of thoſe mountains by the 


"ſtands, may be exceedingly much higher than Rice 7 


2 


| a 
i * 


» 


en, 815 


None, 
_ ſome chink between the wall and the 
_ + at lealdby che key-hole. And when to this i 5 
is objected, that the orifice of the key-hole is the 
much narrower than the ſu 


nant mercury, and conſequently, though the 


3 ; te.) 
| * 2 
. p £ 3 © 
: * 


N Eat inrs E 
old av higher ihn the tops of 
% 


cluded by what many commentators of Aris 


tie and other writers are wont to teach, touch- 
uns the. diſtinct narrow grtent they 3 to 
that _ within whoſe limits 
have ſteams of the terreſtrial globe to pro- 
duce meteors; Ho far the height of moun- 
tains' may make the air at the ps of them. in- 
convenient for | | 

mitting) 
LE e Ta ae 


'when L come to acquaine much 


TER, XXIV. 


| Showing that the preſſure of the aire wr ay 


Be inerviſed enough to keep up the" mercury in 
. the Tor ricillias experiment, though the ary 


"2000" upon it at # very ſmall orifice, 


YI YL. a very flight variatiqn of the foregoing 


th confirm 


B 22d experiment we may. bo 
t, and the leaſt like- 


Wa the moſt. 


importan! 
* truths of che hydroſtaticks, and remove an 


jection, which, for want of the knowledge 


ff chis truth, is wont to be urged againſt our 
8 learned men. 
| ſe, when they ſee the ſame 


happen in the Torricellian 
bet are forward to object, that if it were, as 


we ſay it is, the weight of the air, incum- 
E 


the mer 


ercury, which keeps 


e 


atmoſphere, as. in a cloſe a, 
that no more air can preſs þ 
upon it, than what reaches directly up to the 


roof or cieling. And when to this it is an- 


ſwered, that though if a room were indeed ex- 
actly cloſed, the ſuſtentation of the mercury 


ought to be aſcribed to ſome other cauſe than of 
d air, which other d 
to be its ſpring; as 


the weight of the impriſon 
cauſe I have elſewhere ſhg 
yet in ordinary rooms there is {till a communi- 
cation betwee the internal and external air, 
either by the chimney, on, if the room 15 
by ſome cxgvice in the windo — Kc 


ies of the ſtag- 


atmoſphere were not reduced to preſs oblique- 
1y on the mercury, yet, entering ak e ſmall an 


orifice, it could not preſs fufficiently upon it; | 


when, I ſay, in anſwer to this objection I have 


alledged that hydroſtatical 8 that the hei 
preſſure, in ſuch caſes as ours, is to be eſti- 
mated by the heights of the liquors and not 
the breadths, the aſſertion has been thought | 

unlikely and precarious, 


To confirm therefore this ae 


Auth, one may take the bended tube, men- 
tioned in the 2 2d 


: 6 


= 


8 
— 4 


be (God per- 


For divers : 


: experiment, -whe- | 
ther it be made in the open air, or in a cham- "on 


CON 


ſuſpended in the tube from falling down, 
would not be ſuſtained at any 8 
| . thing near the ſame height in the 
| where che pillar, that s cppoled FO | 

where E ar a 


- 
« 
- 
* 


tz and inclining 


the SH 8 
the flame o 
be draun out ſo ſlender, han the ie of 


ſhall not be above an eighth or tenth part 


to ſay a much lefs). as big «it was bo 
r ge gran ch mp 
i 5 5 is height, as we . have found i 


it will appear rongruous to our hypotheſis, —4 


the 8 vo air may exerciſe as 


a 25 
= fb if one. 3 1 ren ey id 
out the ſhorter e one 

may nevertheleſs make the berk carefully 
ſtopping up the; orifice with a cork and ce- 


ment Jeaving only, or afterwards making, A 


very shall hole for the air to paſs. in and out. 
bn obey prot naps gt e I would = 
have tried . truth of n 
beem delivered, by adding o che 
n nent AY 


a cover, 3 7 


of che glaß, having only a very ſmall hole in 


the midit, at which” the amoſphere would be 


reduced to exerciſe its ure; and the like 
cover I would have e uſe of i in the tenth 
riment, about the breaking of glaſs- 


receivers wes, by the Dre 


e ee XXV. 


Y Showing that an oblique preſſure. of | the atm: 

© Jn may ſuffice io keep up the mercury at 
be wonted height in tbe Torricellian experi- 
ment, A d 8 * little included 
air may do the ſame 


* n * ee 
to the trials lately pro 
rm we conſiderable ef our by 
For, 1. if, inſtead of drawi 


orter leg 
1 may ſo call it, 


-parallel to the longer leg, 
eriment, „ 
dender part 
continued, it would make a right 


„if when the tube is 


14 at its wg 
preſſure C 


wed ſtation, it will appear, that 


„ 
W : 
Anp,.2. if, inlibad of bending this eter 
pipe, we ſeal it up W - 
nuance 0 1 

height will ſhew, that the n 
air, ſhut up with the preſſure of the atmo- 


Hear upon it, (though no more than what 
the air here below is ordinarily expoſed to by 


or opens To 


as tall a cylinder of mercury as the 
weight of the Whole atmoſphere, i. e. of as 


much of it,. as can come wo xr is preſſe 


we may on- 


io, as that, if it were 
with See Plate 
5 leg of the ſiphon, or elfe an acute . 
le, tending . this being done, 
d the mercurß 


9 


* 


the weight of the incumbent air) is able to 23 


Fthe atmoſphere may be cxercifed = 
upon it as well obliquely, when the pipe that 
horizontal, 


the conti- See Plate 
dex at the fame V: Fig . 


e Let ts 8 8 r 1 F 
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[TOY 
TE 


_ Inſtrument as a baroſcope; 


pin or ſlender vire red hot, and fo burn a 
hole through the 


We”. 
n e che Big leg of the baro- 
ee eee 


9 EG the Sod aithe reer an 
odd and pretty 
eeived by the impreſſion jt males upon the 
but not ſo eaſily deſcribed. And becauſe that, 

wen the ſhorter 

enough, after the inſtrument is furniſhed with 
_ quick-ſilver, it is eafy ö 
flame of à candle, withott the help of any in- 

| cs at all, I ſhall here take notice to your, 


manner: which may be 741 per- 


leg is drawn. out ſlender 


to ſeal it up with the 


„(Which I could not reaſonably: do be- 
the barometer, before it be 


by this means the 


vibrations of the quick-filver will be leſs than 
* they ook: be,; and it will be no 


trouble at all; hen the inſtrument is 


| & chelate place, to break off the ſlender 


of the ſhorter leg; and fo expoſe again 
mercury to the pre n 
As about the former experiments, ſo about 


theſe two this advertiſement - may be given; 


viz. That the fame trials, for the main, may 


be! made without confiningone's {elf to the pro- 
poſed ways of making them. 


75 1 Fon the fe t inay/ be 
made by cementing very carefully on to the 
orifice of the ſhorter les (which need not be 


altered) a ſhort pipe of glaſs, whoſe upper end 


may be drawn out very ſlender, and bent cither 
horizontally. or downwards; which is far eaſier | 


| to be done; than to draw ont the ſhorter leg, 
bien! the glaſs is furniſhed with Mercury. - 


2. Aub as for the ſecond trial, that may be 
well enough made, by carefully ſtopping the 


unaltered onifice of the ſhorter leg with a good 


ork; and our cloſe cement, or with the latter 
only; and when you: would afterwards uſe this 
you need but heat 


And this dient, Vine I could hot 
conveniently advertiſe your lordſhip of ſooner, 
may be of uſe, when a'travelling baroſcope is 


= to be often removed becauſe having once 


Kopped the whole orifice, well; it is far more 
eaſy to ftop and open = puny -ho 3 
than to cloſè and . Whole orifice of 


the tube. 


Nor E, I endeviroured 1 to cotifirth fore than 


one of the foregoing particulars by this one 


experiment. Having a portable baro- 
meter to be made with the ſhorter: leg of a 
ſomewhat more than ordinary length, I after- 


wards <quicd the upper pare of thus leg to be 
drawn out 


flender, as in this 25th experi- 

ment; and laſtly, I cauſed the has ſhorter 
leg to be either about or ſomewhat above the 
middle bended downwards, ſo that the ſmall 
orifice of the ſender apex pointed towards the 
8 This done, I was to have meaſured 
the height of che ſuſpended mercury, but not 
3 — * 


+ 


that the at 


hat ie may on ſome occaſions be conve- . 
| Fry hr „in ſome caſes; to incline the 
tube dekirchand, till the quick-ſibver have 
quite fill d the longer leg: 


+ an fe WY . 


afterwards forgot to do it; but I remember, 


that neither I, nor ſome others verſed. in ſuch 
experiments, to whom 1 ſhewed it, took any 8 


notice, that the mercury was leſs high than in 
ordinary barometers; whence it was concluded; 
moſphere could exerciſe his preſ- 
ſure not only at a very ſmall. orifice, "which in 
_— ment did little, if at all; exceed a 

Na r. the air muſt at this little 


reſs upwards to be able to preſs upon 
ce pe the ſtagnant Mercury. | 


r ad Boo” XXVI. 


About the: making of a baroſcope (but of little 
Practical aſe) that ſerves but at certain times. 


dium, that has not hitherto (that I know 
been made uſe of, that the not ſubſiding 
of quick-filver in an inverted tube, that is a 
little ſhorter than thirty inches, or thereabouts, 
does not proceed from ſuch a fuga vacui as 
the Co alert aſcribe to Ne but from the 
Res of the external air, I deviſed the fol- 
wing experiment. 
. —.— 
app 7 2 » WAIC 
- frequently conſulted for that purpoſe, that the 
atmoſphere was conſiderably heavy, I cauſed a 
glass: pipe, hermetically ſealed at one end, and 
in length about two foot and a half, to be 
filled with quick-filver, ſave a very little, where- 
in ſome drops of water were put, that we might 
the better diſcern the bubbles, if any ſhould be 


4 O ſhew ſome ingenious men by a me- 
) 


ft after the inverſion of the tube into an _ | 


glaſs with ſtagnant mercury in it. Having by 
s means, th 
the tube from bubbles, we ſo ordered the mat- 
© ter; that the quick-ſilver and the little water, 


chat was aer it, filled the tube exactly, with- 


out leaving any interval, that we could diſcern 
at the top, and yet the mercurial cylinder was 
but very little higher than that of our ee 
was at that time. 

Tu is done; the newly filled pipe was left 


erected in a quiet place, where the liquors re- 


tained their 9 2 height for divers days. 
But though 


would confidently have attributed this ſuſten- 


tation of ſo heavy a body to nature's fear of 


admitting a vacuum; yet it ſeems, that either 
ſhe is not always equally ſubject to that fear, 


or ſome other cauſe of the phænomenon muſt 


be aſſigned; for when (a pretty while after) I 
had obſerved by the baroſcope, that the at- 
moſphere was grown much lighter than before, 


repairing to my ſhort tube, I found, that ac- 


cording to my tion the quick-ſilver was 


not inconſiderably ſubſided, and had left a ca- 


vity at the top, which afterwards grew leſſer, 
according as the atmoſphere grew heavier. 
N. B. 1. Tat tube employed about this ex- 


e may be brought to the requiſite 


rtneſs, either by wearing off a little of the 

at the orifice of it; or by increaſing the 

eight of the ſtagnant mercury, into which it 
hath been inverted. / 


2. Wurn the quick-filver in our ſhort tube | 
was much ſubſided, there appeared in the wa- 


ter 


we — 


ough not without difficulty, „ A 


an ordinary ſchool-philoſopher 


r 


ys 
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ter chat ſwank 


bigneſs of a ſmall pin's- head; but, conſidering 
bo careful we had been to free the tube from 


bubbles before we ſet it to reſt, it may very 


ſilver, whereup 


well be, that this ſo ſmall a bubble was not 


produced, till after the ſubſiding of the quick- 
the aerial particles in the 


water became leſs compreſſed than before; not 


to mention, that the bubble (ſuch as it was) ap- 


very much than it would have 


done, if the preſſure of the atmoſphere had 


not been kept from it by the a * the 
Be Uh ar of RU. N 


EXPERIMENT. hag" 


About the. aſcenſion of liguors in very Lender 


Pipes 11 an exhauſted receiver. 2 


1 mar 1 related to your: lordſhip, in 
35th of the publiſhed experi- 


Ne 8 the ſeemingly ſpontaneous aſ- 


cenſion of water in ſlender pipes, has occa- 
ſioned the making of many trials by the cu- 


rious, Aeli that experiment has been not 


a little diverſifyed. But becauſe among thoſe 


I have yet heard of, none have been made in 

our engine, it may not be amiſs. to add the 
following trial, which may be of uſe in the 
examen of one or two of the chief conjectures, 
that have hitherto been propoſed about the 
cauſe of that odd phænomenon 


W = tinged ſome ſpirit of wine with alien 


neal, which being put into the receiver, and 


bubble 


the air withdrawn, did exceedingly 
while. Then little hollow pipes 


for a pretty 


of different ſizes being put into it, the red li- 


quor aſcended higher in the ſlenderer than the 
others; but upon the withdrawing of the air 
there ſcarce appeared any ſenſible difference in 
the heights of the e nor . Pen the let- 
ting it in again. 
AFTERWARDS two ſoch pipes of differing 
ſizes, being faſtened together (at a diſtance) 
with cement, were let down into the fame ſpi- 
rit of wine, when the receiver waswell exhauſted; 


5 
þ * 
. , * \ þ 
'F "8" | . 7 
A » 2 4 k * 4 cz 1 1 
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upon it a little bubble. about the pipes of br NR W 3 
to make it riſe to a far 
8 height than hitherto had been done; 
or ſince we had found by obſervation, chat, 
ceteris: paribus,” the ſlenderer the little pipes 
were that we employed, the higher the liquor 
would riſe in them; and ſince the hydroſta- » 
ticks had taught us, that oftentimes, even in 
ipes, water would be made to 


caly by another 


very crooked pi 


N 


"4 


aſcend by the rs ways (of-raiſing it) to the 


fame perpendicular height (or thereabouts) as | 
in ſtraight ones; I thought, that I might well 
ſubſtitute a powder, conſiſting of ſolid cor- 


pouſcles heaped upon one another, and included 


in a glaſs- cane, inſtead of the little pipes 1 


had hitherto uſed. For I conſidered the little 


intervals, that would neceſſarily be left between 
theſe differingly ſhaped, and confuſedly placed 
corpuſcles, would allow paſſage to the water, 


as did the cavities of the little pipes, and yet 
would in many places be ſtraighter than the 
ſlendereſt pipes 1 had uſed. And though bea- 
ten glaſs, or fine ſand, &c. might have been 
employed about this experiment, yet I judged 
it far more convenient to make uſe of ſome 
metalline calx, becauſe the operation of the 
fire, making a more exquiſite comminution of 
ſolid bodies than our peſtles are wont to do, 
is fit to ſupply us with exceeding minute 
granes, that intercept Proportionable cavities 
between chem. 

Uros hn corlfideration ese (beſides 
3 — to be hereafter hinted) I took a ſtraight 
pipe of glaſs, open at both ends, and of a 
moderate wideneſs, (for it need not be very 
flender,) and having tied a linen- rag to one 
end of it, that the water might have free paſ- 
ſage in, and the powder not be able to fall out, 
we carefully: and as exactly, as we could, fillgd 
the cavity with minium, (which is lead calcined, 
without addition, to redneſs;) and then having 
N the tube, ſo that the bottom of it 
re 


to ſwim an inch or two above the bottom of 


upon that of a ſomewhat ſhallow, and 
open mouthed glaſs, containing water enough | 


ECO SLES ef. oC CRTC, © "% 


= Se 


notwithſtanding which the liquor aſcended in 8 tube; into whoſe cavity it did, as I ex- This was 
them, for ought we could plainly fee, after pected, inſinuate itſelf by degrees, as appeared r 
the ordinary manner; only, when the air was by a little change of colour in that part of the ee 
Jet in again, there ſeemed to be ſome little minium which it reached, till (the open glaſs latter end 
(and bur very little) riſing, at leaſt, in one of being from time to time ſupplied with freſh of the year 
the pipes. In this trial, this phænomenon liquor) it attained, to the height of about 30 2885 
was noted; that though there appeared no inches. And then, our Society expreſſing a 
bubbles at all in the veſſeled ſpirit of wine, curioſity to . and have it placed among 
(notwithſtanding that we continued to pump,) better things, I was hindered from making 
yet there did for a pretty while ariſe bubbles any further ee with that particular 
in that part of the liquor, that was got into glaſs. 
the ſlender pipes; which I gueſſed to proceed WHzREFO RE taking afterwards another 
from the ſuſtentation (in part) of the ſpirit of tube, and ſome minium carefully prepared, I 
wine, made by the inſide of the EPPS ere | proſecuted the experiment, fo as to make the 
it adhered. water riſe in the pipe about 40 inches above 
the ſurface of the ſtagnant water. I gueſſed it 
E. X P ERIMEN T XXVII. had riſen 8 but, by reaſon that at the up- 
. * About the great and ſeemingiy ſpontaneous aſcen- Per Part of the minium the difference of co- 
. of 1 * Zip pipe oh with is 7 lour was ſo ſmall, as not to be eaſily diſtin- 
body, whoſe particles are thought incapable of guiſhable with certainty, I forbore to allow a 
imbiding Je greater height to the aſcenſion of the water: 


| nor could I, where I then was, much promote 
Ih PON occaſion of the (ſeemingly) 55 the e 


1 


xperiment, for want of ſuch accommoda- 
taneous aſcenſion of water in flender tions as I defired 3 but about * * 
* 2 | as | . 


* 
\\ 
19 

- 


_ _ UmE$ 


be FY 1 if the 411 5 


„ 2 | Liball ke noir of the follow- 


; ing gn forme. other p e beige red bead; 


(as beaten glaſs, pieces 2505 fine ſpunge; putty; 


0 &c.) but did not ind any of them da fo well; 
perhaps but accidental, 
2 e eee eſpe 
| 3 becauſe that being a metal- aſk 
line calx as well as minium, conſiſts of very 
ſmall grains, e e eee 


pi 


vrhich ſucceſs was yet 


1 neſs, receives a greater change 
- wetting, than minium does; in Which, 5 
cially: if it be very fine, e 

water makes towards the up 


tube, is ſometimes not ſo 
dicemed 


e did 3 e to ume 
inconvenience; by uſing, inſtead of meer was 
ter, tincted liquors, as ink, tincture of faffron, 
&c. but they ſeemed not to riſe-near ſo high 


_ as water alone, as if the diſſolved ingredients 


did. by degrees choak the pores of the mi. 


BUD. 
3. To. have the aries of ok powder more 


— and the ſmaller intervals between 


them, I choſe not only to uſe the fineſt fort 
of minium I -could procure, but alſo to ſift 
it through a very fine ſearce, and to put it but 
by little and little into the tube, that by ram- 
ming it from time to time, it might be made 
+ winch cxpecients ſucceodtd 
not 


4. Ir ſeemed by a trial or two (for I am 
not ſure the obſervation will always hold, ) that 
if the tube were very ſlender, (as about the big- 
neſß of a ſwan's quill,) the experiment ſncoeed 
cd not well. 

5. Ir may be worth while to obſerve, in 
what times the water aſcends to fuch and fuch 


heights ; for at the beginning, it will aſcend to 
YMmetimes it 


much faſter than afterwards, and 

| ins pps de drs and ſome- 
mn 

6. Ou x of the ſcopes I pro 

R in this was to 


er a m 


in the explication, that ſome learned modern 
. writers have us of the cauſe of filtration; 
for, whereas they teach, that the parts of filtre, 


that touch 8 ſwelled by the 
ingreſs of it to their pores, are thereby made 
to lift up the water, till it touch the ſuperior 
parts of the filtre, that are almoſt contiguous to 
them; by which means, theſe being alſo wet- 
ted, and ſwelſed, | raiſe the water to the other 
W parts -of the filter, till it have 
brathed to the top of it, hende i own 
vity will make it deſcend. But in our caſe, 
we have a falter- made of ſolid metalline cor- 
here it will be very 


recited explication requires 
7. WA eee inches eyen i in very 


gender pipes, as to ſcem much to favour their 
judgment, who diſallow the conjecture lately 4 
entertained by ſome ingenious men, ( 


particu- . 
ladly Mr. H.) about the raiſing of the ſap in 


exces, after the like manner, that water is raiſed 
in ſlender pipes. But without filly ae 


a Rae n may 
Vor. III. | 


| elk trees; 


gain turned downwards, the 


mounted. Upon 
in not fatisfy my ſelf about the fucceſs of ſome 
tryals, as of the aſcenſion of water in- 


to my ſelf 


| hard to ſhew, - 
that any ſuch intureſoence = 0G as the 


take notice, that in the laſt od above recited; 
I mack water to aſcend near, if not above, 3. 
foot ?; and if, by ſo light an expedient, was 
ter may be made to riſe as high as is neceſſary 
for the nutrition of ſome thouſand of plants; 
(for ſuch a number there is, that Poult, ar not 
3 foot oor" nag. height) one may without abſurdity 

hy it is not poſſible; ” that nature, or 
rather the moſt wiſe author of it; may have 
made ſuch contrivances in as to make 


liquors aſcend in them, to the tops of the tall- 


hing equivalent to well placed valves) 
many others, that perhaps — not * dreamt 
of, 1 7 probably concur to the 
. As I formerly _ 
finer pipes we have been talking of, ſhort 
ſiphons, through which the water runs, without 


eſpecially ſince, beſides divers things 
that we may already ſuſpect, (as heat, and 


eh 0 be cry ö 


„ 3 the 


3 


being at firſt aſſiſted by ſuction, ſo I thought 


fit to try, whether I could not in larger pipes, 
by the elp of minium, make much longer 
ſiphons. But mg — when the orifices were 
turned upwards, fine minium were rammed 
into both che legs, and the orifices were both 
of them cloſed ; yet when they came to be a- 
weight of the 
minium would fornewhere or other (and, for 


the moſt part, at, ornear, the flexure) make 


ſome ſuch chink, or diſcontinuation, as to hinder 
the farther progreſs of the water. Which im- 


pediment, though I judged it ſuperable e- 


novgh, 8 


which both legs 


mige be day Alles) 7 want of ac- - 


commodations and leiſure, it was left unſur- 
which account alſo; I did 


former 
to pieces of wood: of differing ſorts, tfie ope- 
ration of the viciſſitudes of the ſun's beams; 
and the abſence of them, upon liquors aſ- 
vlog tubes filled with minium, &c. 
9. WarrTnzn the preſſure of the outward 
air be the cauſe of the aſcenſion of liquors in 


our tubes, furniſhed with minium, is a pro- 
blem, in order to whoſe ſolution, I could ac- 


quaint your lordſhip with a contrivance: where- 


with to make ſome trials in our engine. But ſince 
it can ſcarce be well deſcribed without many 


words, unleſs you expreſs a particular curioſity 
10 know i it, Laut not trouble you with it: 
and the rather, becauſe the beſt way I know 


of examining this difficulty belongs to the 


ſecond part of this Continuation, where men- 


gra- r 


did not, I confeſs, diſpleaſe me. 


EXPERIMENT XXIX. 


fpontancous aſcenſion of falts 


* the wb 5 
the fides of glaſſes, with a conjetture at 
2 2 of it. 


O the ſame cauſe, or the like, with that 
of the aſcenſion of water, in lender 

obably referred an odd phæ- 
though I remember not to 


pipes, may be 
nomenon, which, 


have been mentioned by any chymical or o- 


aking, at the flexure, 


ther vnde, I hove 12 unfrequently A b 


— — 


; dus 


5 top of the water. 


1 Munde, us in trials purpoſely 
2 ene N ö 


ol . Abe 
ct ted ond That 


Tun p 


| having in wide mourhed glaſſes, (which ſhould 


by not be very deep) mages air CS. 
ſolution of common whic 


reached not; by ſome' inches, to the to of the 


ſea-falr, or of vitriol, 
glaſs; and having ſuffered much of t -aque- 


part to exhale away very ſlowly, the co- 
ted falt would, at appear to have 
ned the inſide of the glaß, and to have af 


ceended much higher, not only than * place 
where the ſurface of the remaining water then 


| reſted. at, but than che place, to which the 
liquor reached, "when it was firſt poured in. 
And if the experiment were continued long e- 


of 


the ſalt did not only line the inſide of the 


1 Haſs bu rt ee e cover'd 


the outſide of it with a- faline cruſt: which 
| = them, that ſaw how little liquor remain*d 


a” in the glaſs, admire how imo wr 5 gp 


hither. BIT 
Aud though e but the ſd⸗ 


Mass of vitriol, and ſea · ſalt, becauſe. they are 


much eaſier than others to be procured, and yet 
the experiment ſucceeds better in them than in 
ſome other far leſs 
not the only ones, by whoſe ſolutions the Te- 
_ cited phænomenon may be exhibited. 
As for the cauſe of this odd effect, vie 
E 6 1 ſhall not ſe any ching about it with confi- 
dence, till have further inquired into it, and 


* eſpecially till 1 have tried, whether the * oy 
nomenon may be produced i in an exhauſted re- 


ceiver ;; yet by what I have hitherto obſerved, 
T aminclinedto conjecture, that it may be re- 


ferred to ſuch a cauſe as that of the aſcenſion 
of nn Pe after ſome ene 
this. 


em liquors that part of the ſurface, which 
is next i ae glak, is (whatever 
the reaſon. of it be) ſenſibly more elevated 

| than the reſt of the ſuperficies 3 and, if very | 
- little — 25 of ſtraw, or other ſuch minute, 
and light bodies, floating the water, 
chance to approach near enough to the ſides of 
the glaſs, chey will be apt (Which one would 
not expect) to run up, as it were, this aſcent 
of water, _ reſt a 1 che tides of 80 


May: we any e ponds.) we the ful 


boilers, and chymiſts, that ſea-falt is uſually 


wont to te at the top of the water, in 

ſmall and oblong corpuſcles, ſo that as to theſe, 
it is eaſy to conceive to them, that have conſi- 
dered the firſt obſervation, how numbers of 
them, may faſten themſelves round about to 
the inſide of the glaſs.” And beſides ſea · ſalt, 


have found by trial divers others, if their 


ſolutions be ſlowly enough evaporated, that 

will, whilſt-yet there remains a good prot 
tion of liquor, afford ſaline 8 at the 

And the faſtning of ſaline 

les to the ſides of the glaſs may perhaps 

. by anda that pang og 


22 


New W MENTS « Barts 


made 


ſublide, and thoſe 


I ſometimes obſerved” this aſcenſion 
Galt to amount bo ſome inches and that 


rable ſalts; yet they are 


. 


emunicared.to- the Corpulcle 
glaſs, by reaſon of the coldneſa, which the glaſs 


may be ſuſpected to have, upon the ſcore of 1 
its denſity, in com 


pariſon of water. But to : 
8 I conſider, that by the evaporation 
of the 
face of the 1 liquor muſt -neceffarily 
ine particles, that were 
contiguous to the inſide — the glaſs and the 


more elevated part of the water, having no 
longer enough of liquor to keep them diffolved, 


Will be apt to remain ſticking to the ſides of 
the glaſs, and upon the leaſt farther evapora- 
tion of the water, will bela little higher than 
the greater part of the ſuperficies of that li- 

r; by which means it will come to | 


„by reaſon of the little inequalities, that 


will bel on the internal ſurface of the adhering 


corpuſcles of the ſalt, and rhaps alſo on the 
internal ſupe cies of the there will be 
intercepted between the ſalt and the glaſs my | 


cavities, into which the water 
the bottom will aſcend or be impelled, — 


ee e whereon K i rail in | 


ſlender | And when the liquor is thus 
got to the top of the falt, and comes to be ex- 
poſed to the air, the ſaline part may, by the e- 
vaporation of the aqueous, be brought to co- 
agulate there, and conſequently to increaſe the 
height of the faline film, if I may fo call it; 


which, by the like means, may be at length 


brought to reach to the very top of the glaſs, 
ho if it may eaſily be — over w the 
outſide of the veſſel, where the natural weight 
of the ſolution will facilitate its progreſs: aN 
wards; and the ſkin of ſalt, together with the 


contiguous ſurface of the glaſs, may, at Wages 3 


conſtitute a kind of . „ 
To this explication it well, that 1 
have” uſually: obſerved the 1 ne film hitherto 


2 to be with great eaſe 1 ebe from 
Free, 1 chfrend; dar! in water; ils | 


glaſs in large fleaks; which argues, that 
they did not ſtick cloſe to one another, 


in ſome few places, but had a thin cavity 

intercepted between them, rough which the : 

water might aſcend: 
Non is it repugnant 

in caſe the water aſcended, it ſhould, as it 


_ diſſolve the ſalt. For the liquor being 


y upon the point of ooncretion, is ſo 
glu my with ſalt, that it can diſſolve no more. 
hence we may alſo render a reaſon, why, 


when the ſaline film chances to reach to the 


outſide of the glaſs, the liquor divers times 
does not run down to the bottom, but is co- 
agulated by the way. And I have alſo had 
a ſuſpicion, (though I could not ſeaſonably take 
notice of it bao now,) that when the concre- 
tion is once begun, the film may be raiſed and 
E not only by the motion of the 
iquor between the inſide of it and the glaſs, 
wy by the fame liquor's inſinuating it ſelf on 
the outſide of the film into the ſmall chinks and 
creviſes, interc between the faline corpuſ- 
cles, as ink (eſpecially if ſomewhatthin) riſes into 
the ſlit, and along the ſides of the nib of a pen, 
though nothing but its very point be dipt in 


the ſurface of the liquor. And by this means 


the impregnated ſolation may, as ĩt were, climb 


. ? - 
— -_ 4 
— — 
2 —— 
yy 
- 


1 5 | 


a 


aqueous parts of the ſolution, the ſur- . 


to this explication; that 5 


tion) we took out of a new parcel, that we Dt 
had not yet employed about other experiments; „ 


meh the SPRING of the AIR. 
up d the top of dhe ſaline concretion, and by 

"A coagulating there add to its height. 
7 Som other circumſtances I have noted of 


our phænome non; that agree with the pro- 


pes explication ; but perhaps it would not 


while to ſpend more time about it. 

Not to examine here, whether hat has been re- 
| lated, ſo as to make it probable, that aſcend- 

ii water may carry up wherewithal to heigh- 
den and increaſe the pipes, or veſſels, through 
- which it riſes, may contribute any thing more 


periment, towards the explication of the riſing 
and diffuſing of the ſap in trees. 


Abs ut an attempt to meaſure the gravity of of ; 
ndert of the atmoſphere, ſo as that it may be 
- expreſſed by known and common weights. 


wiſh, by knowing the juſt weight of: a 
cylinder of quick-ſilver of a determinate dia- 


7x 


meter, and of 29 or zoinches high, which is 


near the height, that the air does uſually coun⸗ 

terballance, I might the better eſtimate the 

weight of. a cylinder. of the atmoſphere of 
that diameter, and conſequently make the 
better gueſſes, how near the effects of the 
ſpring of the air, as well as of its weight, pro- 
ya. by the help of our engine, approached 


OY 


to the utmoſt of what might have been expect- 


dd, incaſe all the inſtruments employed had 


been perfect, and all concurrent circumſtances 
had been favourable. And upon this account, 
I ſeveral times regretted my want of a long 
inſtrument of ſteel, or hardned iron, wherewith 
I many years ſince made an obſervation, that 
-was more carefully regiſtered than preſerved, 

of the weight of a mercurial cylinder of a de- 
terminate height, as well as diameter; which 
weight I did not think ſo ſafe to determine 
by the help of glaſs tubes, becauſe it is very 
difficult to have them uniformly cylindrical, 
and to know that they are ſo, in regard that 
they are formed but by blowing and drawing 


out; and, beſides the inequality, that may hap- 


pen to the cavity upon other accounts, it is 
eh difficult- payne 2 the ſides of the glaſs 
equally thick, and to 
ſo, Or no. F + x28 oe OR 3 
Bur, at length, lighting upon (what I had 
too often wanted in the foregoing experiments) 
a dextrous artificer, that chanced to come for 
a while to the place where I then was, I endea- 
voured to repair my loſs, as well as he coul 
help me to do it, by cauſing him to turn ver. 
carefully a cylindrical piece of braſs, of ar inch 


in diameter, and 3 inches in length, and open 


(that it might be the better wrought) at both 
ends, to one of which was exactly fitted a flat 
bottom of the ſame metal, faſtned very cloſe 
to it with little ſcrews on the outſide; this be- 
ing judged a better way, than if it had been 
turned all of a piece. 3 

TIs inſtrument being diligently counter- 
filed with mercury, which (for greater cau- 


ſuggeſted in the former 28th. ex- 


| ER ſuch a trial, 


C7HILST 1s making the former ex 
| Ne wh it was more than once my 
that 


examine whether they be 


pair of ſcales, was carefully 1 


and finding it to weigh 17 ounces, 1 dram, 
45 grains, Troy. weight, (or 137 drams 43 


rains) multiplying that by 10, there will come 
for the weight of a mercurial cylinder, of one 
inch in diameter, and zo inches in height, (and 
ſo high I have divers times ſeen the mercury 


to be in a good barometer). about 14.2 lb. 


(i. e. 14 lb. 2 Ounces, and above three drams, 
Troy weight ;) and almoſt 11.8 lb. Avoirdu- 
2 5 weight (i. e. 11 lb. 12 ounces, and a- 

ve 6 drams) which is a greater weight, than, 
| one would eaſily imagine, 
t ſo ſhort a cylinder of mercury, and much 
leſs that a, cylinder of fo light a body as air, 
being neither of them above an inch diameter, 


JJ ooo oh, | 
Nor x firſt, to examine at the ſame time 


the weight of the mercury, and its proportion 
to water, we -did, before the mercury was 
poured into the braſs· veſſel, fill it with water, 
(after which, we wiped it dry before the mer- 
cury was put into it;) and this liquor weighing 
10 drams, and 15 grains, the proportion be- 
tween the mereury and the water appeared to 
be that of 13 H to 1: which, though it ſeem 


ſomewhat of the leaſt, yet your Lordſhip may 


remember, that I formerly told you, I had ſe- 


veral times found the received proportion of 


14to 1, between mercury and water, to be 
ſomewhat too great; and beſides that, in a 
veſſel, whoſe orifice was no leſs than an inch in 
diameter, it is exceeding difficult to be ſure, when 
it is preciſely full, either of water, or mercury; 
becauſe the former has a fuperficies conſidera- 
bly concave, and the the other one, that is no- 
tably convex; and though we uſed ſome little 
artifices (which would be troubleſome here to 


mention) to eſtimate the protuberance of the 


one liquor, and the deficience of the other, as 
near the truth as could be, yet I am not ſure, 


but there may have been a few mercurial cor 


puſcles more than there ſhould have been, and 
that conſequently ſome ſmall abatement may, 


have been made, of the weight newly attributed 


to the whole mercurial cylinder of 30 inches. 
2. I had thoughts of making uſe of the 


barre] of a gun, of a convenient length, to 


find the weight of a mercurial cylinder of 2 foot 
and ; but I preferred the inſtrument already 


made uſe of (eſpecially not being where I could 
have one borec Der a peculiar way). not only 
becauſe I could not meet with one, whoſe dia- 
meter was juſt an inch, and conſequently as 


e barrels. of guns are often bored a little 
tapering; but becauſe a ſkilful artificer confeſ- 


ſed to me, that they ſcarce ever bore ſuch, 


barrels, but with a four-ſquare bit (as they call 


it,) which leaves the cavity too angular, or too 


imperfectly round; whereas if an hexahedri- 
cal bit be implayed, it will, as he affirmed, 


make the cavity almoſt as cylindrical, as can 


be reaſonably deſired, ' I ſay nothing here of 
making, uſe, for our purpoſe, of a trunk, as 
they call a hollow cylinder of wood, becauſe 
elſewhere ſhew, that wood (at leaſt, ſuch as 


the trunks to ſhoot pellets with are wont to be 
ep Coe Wm made 


2 


convenient for calculations, and becauſe that 


dee 


1 £7 


we 


———— wc of e ene cloſe Fay for 


9 Breve in efcury 10 
nehes 15 a height, w —— e 
dem heavy endugk to be'able to counterpoiſe z ay 


And becatiſe 29 Inches is ſomewhat nearer the 
 inidlle between the greateſt and the leaſt 
heights, at which Thave obſerved" the mercury 
at differing tres to ſtand in good barome- 


above to 


a thiftieth part of 


take 29 und r, er thefeubouts, 5 
What # more my height of the 2 oy 
iſely nine and twenty.) 
=. weight of # mercurit 0 he 
an wquilibrAith with the attriofphere, and of 


5 inch in diameter, being thus ſertled, we. 


may, by tlie hthp of the doctrine of 


Lach 'of the itth book of Euciid's Elements, 
. eaſily chough calculate” the weight of a cylin- 
der of mercury of another diameter, and con- 

ntly che foree of the preſſure of an at- 


nioſpherical pillar bf the” ſame diameter. For 


fince according to the forenamed 14th propoli- 
tien of the r1th, cylinders of equal heights are to 
one tothe? heir baſes; and ſince by the ſe- 


poſition of the ſurne 11th element, dir- 


Lee che baſes of cylinders) are to bie 

E e ſqua = tra 6 and 
We 1uf mercu a 

Hornogeticous * at leaſt as 82 as, be 

mercurial cylinders will ave the 

uon to each other in 

in bulk; ſince, I Ay, theſe 


ane are ſo, 5 


För inſtarice,” we dete W Know, at will be 


the weight of a cylinder of 30 inches 
hoff iatmeteristWo inches, the rule will be % 
As the ſquare of the diameter of the ſtand- 


| E (ﬆ I call that, whoſe welght is al. 
khoWm) is to che ſquare of the diameter 


Et | der prof fed 3 Þ will the bulk of 


weight of that co the Weight o 

Actor bing te Which fuſe, the fhuare 
one inch {which is the diameter of the ſtandard 
7 7 8 on dhe, Tnereby your Jord- 
boy much he! meaſure I 


 Kytently its v „ will be four times as great 
| 4 thoſe bf the Randard cylinder; wy 


che leſſet has been Already ſuppoſed to Crone 


as averaypork, the mercurial cylinder 
n W 1 8 
"CRIED | 


"EXPERIMENT p_ 


bout the attratiive virtue 
24n ex bauſtol Fecerut 


COME teartied modem 
linve/attcttipted to <xplicare the cauſe and 
2 of mignetical attraction or Colton, 
"ach ah account of it, = ſoppoſes, that 
een 3 | 


tween them, preſſes them on 'the 


ters. Your lordſhip may, if you pleaſe, abate ( 
0 / | thought fic to make the foltowin i=, port a 
a rn6fcuridl eylinder of 30 inches, (though 1 ladſtone; 


downward, a ſcale, wherein to 
we ſhould iy 


weight it ſuſtained, at a button of glaſs, which 
we had procured to be faſtened on to the 
of the infide of à receiver, When it was 
blown; and though, in about 12 exſuctiens, 
we OC emptied fuch receivers as much as 
was requiſite - for moſt experiments; yet”this 
time, td exhauſt it che core accurately, we 
continued pum ing, till we had exceeded rice 
that number o 


without thereby ſhaking off the weight that 
hung at the loadſtone, the iron Need to be 

very near as firmy filtained by it, as before 
the air began to be pumped out. 12 l 


hed 0 1 compdtatiohs,) and the 
5 two (Which is Ne Gatneter of the 
opoſed cylinder) being four, the bulk, or 
Contents of this Hitter cylinder, and con- 


zs equal in bi 
Sou other magnetical trials {and allb | 


to make 
ce having the notes I took of them now at hand, 


I the baiſton in 
Pisser, that 


8 n 8 be 
ſite to thoſe, where n 0 


and upon ſome fuck ſoore „%% now = 


wo deliyer their theories circumſtantiaſty) 
the air is ſed" to contribute 


the loadftone : * partly to examine 


this opinion, and partly wtf ſome other purs 
now to be mentioned) we 


W x took a ſmall, inc vis 


tapped and fieted wick 4 ess ate of ee, 
ſo ſhaped, that When: it Was "by the 
' loadftone, we could han ang at a little crook, 


that eme out of the mdf of ie, and pointed 


put what weights 


by ſhaking of the loadſtone as much as we gueſ- 


fed it would'be ſhaken by the motion of the en- 


ine, we found the greaceſt weight, that we 
med it would be able to 7 


the agitation it Would be expoſed to, which 
proved to be, beſides the iron-plate and the 


ſcale, fix ounces Troy weight, to which if we 
added half an ounce oe the whole weight 
appeared roo” eaſy to 


be ſhaken off. This 
the loadſtone, with all the 


done, we hung 


ions 3 at the end of which 
ths het engine Tomewhat rudely, 


time, - 


near, rather than altogether," beeauſe that the 
withdrawing of the alr, it be noth 
d to weaken at all che 
e preciſely conſidered, yet it muſt leſſen 


its power to ſuſtain the ſteel ; becauſe this in 
y the weight © as/wuch uit; . 


Þ thin a medium muſt we 
in che air, 
to the appended body. 


ſome. electrical ones) I remember I attempted 
dy the help of our engine; but not 


1 ſulpend the mentioning chem, till I 


en e more Panchen zem 


oe "Henk. OS C2 * 
E X P E R 1 M E N T_ 
. the ſucker of a ringe, though the bole, at 


. which the air ef water 1 Hal, be 
Fepped. N 


Sight of 2 think themſelves 
more 


— 


much to 
che attraRtion and fſtentarion of the iron by 


ink fit. Into this ſcale we put ſome- 
times more and ſometimes leſs weight; and then 
; and a few propoſitions; eſpecially the 


in ſpite of 


power of the load- 5 


New, that ben the preſſure 9 " the e 8. 
air is taken off, it is very ca te draw 1 2 


JAVING a bed; nile del 5 
oppoſers of the modem dedrine abo 


AY i " FRM... l - A = 
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iT FLIES 
8 


289 


= 
28 


See Plate having 
VI. Fig 1- turn the, key, - thereb 


A1. 15 | rs CCD) 
. of 1180 3 f 10 by 


being d 


diameter -about.. one inch 1; 


by pouring 
| 2 — (or barrel,) : brought the inſtrument. to 
be 


In this and ſome « 


ceived leak, at which the air may be ſu 


= | 


„ W hen. wp hole, at 


ſucceed; ts ſtopped; 
and; 5 0 70 lence, wich Which, as ſoon. as it 
304 f „it is, a8 ag ae 19 85 bac! 


fon. A ORE ce 


_ tried XS | ſe, am 


T's a h i ry Py 

claſer and ſtronger than pewter, of wh 

u Ents. Are. 9 55 made, ) bein 

gth (in the barrel) about fix inches, and in 
and 2 1 

g. thin bladder about the ſucker, 

a; little oil into the cavity of the 


uur 


ſtanch enough, and yet the ſucker to move 
to and fro without. much difficulty, we, chruſt 
this to the, lie) of 
the air; and hay unſcrewed, a 
"afide the lender pipe of the ſyringe (which 
er trials, was like to prove 
45 1 heedleſs, but incomvenient) we 75 
opped the orifice, to which the Ree 
ments is wont to be ſcrewe 


es drawing, u the ſücker, we let it 805 15 
Judge by the Violence, with uch it would be 
driven back again, whether the ſyringe were 


Ight enough for our purpoſe z and finding it 
to be ſo, we faſtened to the barrel a . 
piece of i won. to kee it down, and then faſten- 
ing to the handle of the rammer (or axle-tree 


of the 


ing Keys We conveyed this ſyringe, and the 
weight belonging unto it, into a receiver; and 
ped out the air, we then began to 
to ſhorten the. frrin 
that tied the Randle of the ſyringe to it; and, 


a8 we. foretold, that the preſſure of the FN | 


lately. included in the receiver, being with- 
—_ we ſhould no more find the wonted re- 
ſiſtance i in Saving up the ſucker from the bot- 


tom of th * Rs we. found upon trial, 
that wh, 55 ry. eaſiy pull it up -withodt 
finding any. a reſiſtance. 


Ho w EVER, having thought fit ts, repeat 
the experiment, (which we did with the like 


1 leſt it might be objected, that this 


want of reſiſtance might proceed, as Pk 
from our employing the ming key to rai 

the ſucker, ſo principally from ſome unper- 
ppoſed 
to have got into the cavity of the cylinder; I 
thought fit not only to examine by trial, after 
. the receiver was removed from off the Puthp, 
Whether the ſyringe were not ſtanch, (upon 
* I found, that I could not, without B. 

o L. III. 
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that it broke the ſtring, b 
do the turning key, and was violently driven 


AY try it before it was faſtened to the” 


om (or baſis) of the barrel t #0 


c) one end of a ſtring, whoſe other 
end Was tied to the often · mentioned turn- 


Poſely ſtopped a-while the working 


e Fs u ; the 9 1 even a little way; 
her it would be. violehtly beaten back 
in but alfo in one of theſe experiments 


3 A 


make this variation ; that when the teceiver 


being exhauſted; we had drawn up the fucker 


ne to che top of the barrel, by ſack a ſtring 

5 e choſen ſornewhat weak,” we 
* the p of the iy ſyringe in that p . 
till we had ope e age tb the outward air, 
| Eh "whoſe in che ſicker was (as we 1 in- 
tended" it wou be) d forceably depteſied, 
which it hs ried 


back ta the Tower part of the barrel, and that 
e theſe two difidyantageous cir: 
cumſtances ; one, that the ſtring was not ſo 
weak, but that one, whom 1 employed to 
yringe, 
made it fuſtain a lump of iron, that weighed 
between four and five pounds; and the other; 


'h that yet this ſtring was broken long before all 


the air, that flowed in to fill the receiver, hz 

2 got in! ſo that the preſſure of all the admitted 
air would doubtleſs have broken x much 
ſtronger ſting,” if we had 17 . U ſach a 
one to reſiſt the deprefſion of the ſucker; 
which will yet be 1 whe evident by a phzno- 
menon of our ſyringe; that 1 ſhall e 
have occaſion to relate. 


The Sr co l 555 
N a variation of the foregoing: 0 


Wi took the fyringe employed in the let 
going experiments, and 855 found by trial, 
that it was, though not perfect &, tight, hk al. 
n together ſo muc ſo as before, yet enough ſo 
for our preſent purpoſe, (ſince, when the ort- 
fice of the bent in the baſis was ſtopped; if the 
ſucker were more forceably drawn up a little 


Way, and then let go, it would haſtily return, 


or rather violently be impelled back towards 


the bottom of the barrel) we made it ſerve us 
as well as we could for the following experi- 
ment. Of this ſyringe we did very carefully 
with a cork and our cement cloſe the vent; an 


then having ried to the barrel of the ſyringe a = 


weight, that happened to be at hand (and to a- 
mount to two pound, and as many ounces) we 
fuſpended the rammer of the ſyringe by a 


_ firing in a large receiver; and then cauſing the 


pump to be applied, we made 11 or 12 ex- 
fuctions of the air, without any appearance of 
change in the ſyringe. But becauſe I had 


judged the above-mentioned weight ſufficient, 


and ſuppoſed, that the Jittle air ſtill remaining 
in the receiver had yet too ſtrong a preſſure to 


be furmounted by it, I cauſed the pumping to 


be continued, and within two or three exſuc- 
tions more I perceived the cylinder to begin to 
be drawn down, though but yery, ſlowly, by 
the weight hanging at it (aſſiſted by its own 
gravity:) and likewiſe tried (after having g pur- 
of the 
a freſh ſuck: the deſcent 


pump) that juſt u 
ly accelerated. And when 


"AN be manife 


we had ſuffered the barrel and weight to ſlide 
down as far as we thought fir, we let in the 
external air, which, as was to be expected, 


raiſed them both again h faſter than they 
NB. 


had fubſided. | 
M 


4t 


Naw, we e 


ts; Tai welld 7 not bay neeided any 


SO near great a weight to depreſs the bar- 
rel of the ſyringe, t it is di 
3 make 


ithout 
ia, 
RC ta 

F 15 2 


tif Sf te Wwe. 


W noted 
Je 15 hen e 


elides What 


between the ſa e 

ps. the orifi Ice 55 vent. Nor. were we 

dent, that gur yringe ah hot at length 
al parte inf cnn 


wo the cavity, which the d 


firlt fulpended in 1 5 receiver. _ 


till, a. great, quintity 6f ate f ad been 


begin to move upwards . 
| , that was allowed the air to return int 
the r receiver. 2 till it had continued 4 pre 


while owing in, there was n enough W's Mi 
Temes i Ta hs under and 15 | 
tuation. | | | 
_s Was dren 1 our ex i e encdeavour of the 2 here, tb 
t may this variation, Alf o the wy ald weight. erefore, 
PEE we made. G e though ot bee ge being ur * account of 
t lately men- ſome ill t Ress in © ſer 93 was in 


e * Aa barrel of the 5 5 


anot Tere fa 0 or viz. about 
| = fixth, or, at moſt, dhe ee 


"EXPEtRkY MENT: 
ada the opening has | 
'  fapped iy the EE ESE 


l t _ < 
Are n 3 e air Het 


haps it will not kh 1 rtinent to make men- 
tion of it, becauſc I 


a ai of ſpe r of the great force 


the preſſure o Fche air, as thoſe, Wherein 


r nhy ſee heavy and folid 8 made 


W e 5 n the aperation of the air on 
em) without "Eng ing any other * ut 
dem up. a N 


Ir Ns 
7 IE! by to, overcome that 8. 


{6 raiſed, w we INS « 7 


and 115 cork © | 


Ives 1 in- 


b e very yell with our dofcine, cet 
that as the, cylinder, .and_weight beg: not to of 


ur ped out of the receiver, ſo they did not the | 
ently upon the g Fury fe 


ere is not any ſort of ex- 2 
A that i 5 0 nt ſo much to perſuade 


ee 


; Wwe 


por py 7 105 . 
that the Aion ef Balf 4 pond” 
more, would wake „ 0 


e aid 1 
| Rae to > he . 


in 


pumped, we 
oro vp 
— 


bom 5 Arbe 
Which yet 1 d 
oe been 5 ak 


ttle to win ing. 
eden, 1 8 


1 
of -- 
1. 4 


tome of the f foregoing 


of the lame wideneſs with it ipollent to 
1 0 greater a Weight, than that . 7 
p in our trial, yet we may ſafely conclude, that 
To lender a pillar of the atmoſphere is able to 


a hu at leaſt fuch'a w as in 
- our 4 5e Actually Vifred . qr 
"amounted to above ſixteen Pounds (avoirdu- 
Poiſe weight,) for It exceeded fifteen 

and three quarters, beſides the "weight of ce 


al H $ batrel itſelf. 
had not a the e ſuc ea, yet per- IPO, 


"5 EPS e 
Shows » that the cauſe of the aſc . 
PN in fringes. 7 8 aged * 


Preſſure of the air. 


with what T have elſewhere 83 —.— 
The  explicating of 9 bot as by the _ 
recited 


6fith” mentioned ringe, und 


the hole ar the bottom with 
it, die tied to' the bertel 4 bellow | 


not conclude, that a cylinder of the atmoſphere © © 


7 e B F 1 0 1 n & 1 n 
A . 
4 = "ok. py 


R 


ſion of liquors 


che external nir tat we ſhould aſcribe tlie 
diflitulty. bf drawing up the ſucker of u ſyrin 

When the pipe or! the vent is ſtopped ; ſo ! 
- which follow the ſucker when 


it is drawn up; the pipe being open, depends 
alſb upon tlig preſſuſe of the air, incumbent 
r. epi d 07 10-7191 e 0211 
wiſhiedz 1 had tried the following experiment 


? 3+ £2 v.# * 4 
$733" 10 B04 


FY 
* 


F 
11 


4 5 E he hin © es 
ine JK 


g Ie SOR MOAT 2 FAT: 
We took a ſmall; receiver, ſhaped 


to ſhew, that the aſten- 


glaſſes, us L could have 


| "almoſt 


ehe the SPRING of the AIR. 
inents* (I mean the 31 32; and 
ed that it is to the preſſure of 


the preſſure of the air, the quick-filver would 
not be elevated; we thought it ſeaſonable to 
{hew; that, by tlie preſſure of the air, it would; 
Whereuponz | thi air being let Nowly into the 
Arn; ery wa 7 82 
at leaſt, to the top of the glaſs- pipe, (though, 
by reaſon of rid e it was 
not long ſuſtained there.) bored: 5 


Ax p, for further ſatisfaction, when the ex- 
periment was to be tried over again, we or- 
dered it to be ſo made; that might plainly be 
obſerved, that though, when; the receiver not 


being yet exhauſted; the ſucker-was drawn up 


bur one inch; the mercury would be raiſed t 


the exhauſting of the receiver, though 


the ſucker was drawn up twice as high, there 


appeared no aſcenſion of the metcury in the 
pipe; whoſe lower part only was darkened by 
the little glaß, which contained that fluid 


metal. 


to make good a promiſe I made your lordſhip, 
acquaint you with a phænomenon; which does 


nüt a little oonfirm our doctrine, according to 


periment, odd cement, inſtead of its own braſs· pipe, a explain it; the phænomenon was, that 


may faci- 


mall glaſs- pipe, of about half a foot in length, 
Vs put this ſyringe in at the narrower; end of 
che receiver z to whoſe orifice was afterwards 


| carefully cemented on the braf-cap with the 


turning: key, Whereto was tied by a ftring 


when the air was diligently pumped out of the 


receiver, the ſucker were endeavoured to be 


up, it could not be fo, without muchdiffi- 


ep 


culty and reſiſtance, ſuch as was formerly found 
when the vent of the ſyringe was ſtopped, of 


the handle of the mmmer. Then having con- which in dur hypotheſis the reaſon may be 


* 


this had been done, the air was pum 


veniently placed upon the engine a very ſhort 
thick - ſhaped like b a ſugar· loaf, (which 
made uſe of, for want of a better) with a 
ſufficient quantity of quick: ſilxer in it; we To 
placed the receiver over it, that the lower end 


clearly this 18 that there being NO common air 
in the receiver, to aſſiſt by its preſſure (whe- 
ther immediate, or mediate) ö the raiſing of the 
Aucker, this could not be raiſed but by a force great 
enough to ſurmont the weight of the external 


of che pipe of the ſyringe reached almoſt to air, or atmoſpherical pillar that leaned upon it. 
the bottom of this glaſs, and conſequently, vas So that as the other phænomena of our expe- 
immerſed a pretty way beneath the ſurface of the riments manifeſt, that the raiſing of liquors by 


quicke· ſilyer. We had alſo poured a little wa- 


ter in the upper part of the ſyringe, that no tion, 1 
air might get in between the ſucker and the by this phænomenon it appears, that the dith- 


culty of opening a ſyringe, whoſe pipe is ſtopped, 
need not be attributed to ſuch a fuga vac as 


cylinder, notwithſtanding that, by ſome acci- 
dent or other, the fyringe was become ſomewhat 


keſs tight than before. And laſt of all, we ce- 
mented the xeceiyer to the engine, after the 


ufual manner. 5 5 e up 5 
Tua which now remained, being to t 
the experiment it ſelf, in order to which all 


ped out of 


the receiver, (and conſequently out of the little 
glaß that held the mercury) and then the ſuck- 
er being warily. drawn 


up, we could not ſee 


che quick-ſilver-aſcend to follow it, though a 


little water, which, it ſeems, the outward air 


had thruſt in between the ſucker and the cy- 
lieder, was either raiſed, or ſtopped in the 


glaſs: pipe of the ſyringe, (whereof, yet much 
the 


greateſt part rernained unfilled ;) of which 


the reaſon,” according to our hypotheſis, was 
manifeſt, namely, that the air being pumped 
out of the receiver, the little that remained 


had not ſtrength enough to preſs up ſo ponde- 
rous a liquor 


- as the-quick-ſilver into the pipe, 


(though even tliat little unexhauſted air might 
have ſpring enough left to raiſe a little water.) 
And fiace it appeared by this, that without 


a Junge, which is commonly aſcribed to attrac- 
pends upon the preſſure. of the air; ſo 


vulgar philoſophers refer jt to; ſince, in our 


caſe, the ſame difficulty was found, though the 


pipe were and the liquor it was immerſed 


ry in might have had free acce ß to the place de- 


ſerted by the ſucker. 1 . 
Ij̃hbe Sxcoxb Txiat. £9 
Being a proſecution of the form? ner attempt. : 
To vary as well as confirm the foregoing 
experiment, e cauſed the fyringe to be tied 
1 8 a competently ponderous body, that 
might keep the cylinder unmoy'd, when the 


ſucker. ſhould be drawn up. We alſo cement- 


ed on to the vent or ſcrew at the bottom of 
the ſyringe, a pipe of glaſs of about two inches 
in length, hich ſhould have been longer, 
but that then there would not have been room 


in the receiver, for pulling up of the ſucker) 


and having placed the heavy body, whereto 
the ſyringe was tied, upon a pedeſtal of a con- 
venient height, that the glaſs-pipe might be all 
ſeen beneath it, and a very low vial almoſt 
filled with quick · ſiver might be fo — 

| 22 E 


the upper part of the glaſs· pipe of the ſyringe, 
N * 2 85 


which, it was euſy both to foreſee; and ip : 


rcury was quiekly- impelled up; 


"7 M7" — 1 e 5 2643 
Bron I diſmiſs this experiment; I muſt; 


| wake that the ſtagnant mercus 
_ ty reached@ good 
e of the uid pipe. Theſe ENS 

ed, . fyringe's ram- 


mer being tied with a ſtring to the turning ey, would 


tha” belonged” to che braſs- cover of the recei- 
ver, this veffel was oemented on to che engine, 
and by it exhauſted after the uſual manner. 
"WH £# edis was done, "we lopked upon the 
ſyrii e's glaſs-pipe abovementioned, . and be 
mg adie to ſee through it, (whereby we were 
vertan, chat it was 3 quick-filver) 
we did, by che wing, draw up the fucker 80 
5 4 good heighe; but could not perceive the 
gude we Aid with any ſucceeding merci 
1 refore warily-lerting in ſome air, we 
ly faw the mercury” impelled to the very top 


of he ee nd we concluded, from the \ 
o>quiek+ſilver that was raiſed, thata th 
deal War ald driver b 4 


Py 
gry cylinder. & ALL 
N. B. Ind ener before ſden the mercury 
altent "into The pipe, the letting in f 
the air into the emptied rwociver; but it ſeem- 
ing ſomewhat difficult to me to determine, whe- 
ther the ſucker hall been eee T HI 
Was no "Wl to guide my" eſtimate” by, I 


üght it might be fuſpected 


that i in caſe the 


ts = 1 9 have procteded from henee, 


ing outit! the ſtagnant mercury upon the 
e Nanting sf che receiver che quick · ſilver might 
f the 
. up inte the Place deſerted by che =, 
that broke out of the pipe. 
auſed a ſtritig to be tied 1 8 
Rear as we collate wp of rhe.Cylindar, by 
"which means, when the receiver was the next 
time exhauſted; we perceived, that by drawing 
up the ſucker; we had raiſed it about two 
Ae if not more, and yet we could not diſcern 
any mercary- to follow it, (the glaſs-pipe ſtill 
ng tranſparent) until we had 3 
air return into the receiver. 


Have formerſy related to e Ne with 
| our ſyringe; may ray teach us, that if a ſyringe 
were made uſe of above the atmoſphere, nei- 
ther the ſtopping of the pipe would hinder the 
eaſy drawing up of the 1 nor the r 
up of the r; though the pix 
ſtopped, would iy raiſe by ſuction the A which 
the Pipe. 57 s immerſed i in. 8 ; 


bo 2 | (1 20 BOSDSCRIPT, A 


"St IP ; the "laſt recited experiment was 

de, "nd iter 
12 19 65 in better order than they were 
t trial Was — A thought fit 
to. er that whic ws, to repair 
ES 115 that formerly we could 
(not Well vod. wy 

"Havine Gm ſe ſuch a glaſs-pipe, as 

n late 

. 4 og (whoſe ſucker did now move 
ore 3 5 and yet fill the barrel more ex- 
My, than, before) 1 ordered (being to be ab- 


Now Expr 1 MEN TS Pl 7 


May above the ummerſed ori- 


Ticker had not been raiſed; the aſcenſion of the | 
Lin air contained in the glaſs-pipe, break- wu 


return of the air into the receiver, be quantity 


e hob ome. - 


were not 


finding ſome of our in- 
wont to be 
Proof of that — of a vacuum they 
r aſcribe to nature; for, ſuy they, the reaſon of 


air of the cupping 


by heat kv ns the inſtrument is appli 
mentioned, to be well cemented 


5 no 


e pipe 
Hl, that 55 ee e 
be harboured: in! the pipe, -v 
ee in the —— 
40 05 And this the | to Who L com- 
itted it, aſſirmed to have been Gone; 
though- when! he in verted he * 
into rar dep the red — that was put 
into a vial; 2 
Ski ne (ng == 


key, anon 5 
inches and a” ha 


very leiſurely, 
Plainly — the red 
to che top of the 


8 
"x 


rings.” 1 6 10 | * | ' N ER 
N. B. Tua ifI had . e 
4 to work according to a ' coritrivance 
1 had deſigned, I had: attempted to imitate, 
by the help of the bare ſpring of the air, ſuch 
experiments, as in the lately recited trials were 


made 10 Tucceed, by the help of the preſſure 


exerciſed * oa air 


EXPERIMENT. 


Show „ that upon the Prefſure 9 F the air * 
1 ſticking 45 cupping. glaf es fo the fal 
Paris they are applied to. 


Vr is fufficicttly known, that if che ar wülln 
— — — 
l or the —— —— rag 


ah 2 __ "By iy 11 * 


of TO 


it, and the glaſs be preſe ſome 
n e ei 
enſue a painful and viſible eling of hear Pert 
covered by the cupping glaſs. 


Ir is allo known, thar this ings 
by the ſchools,” as à clear 


this hænomenon is plainly, that the internal 
glaſs, * 


heat after a while ceaſing, the Fs 3 
muſt again neceſſarily ed — and ſo 
longer able to fill 


the whole ſpace it repleniſhed before, there 


wald ener « vacytn, the ficſh covered by | 
; _— wy | 


k „ ² ˙ IO OILeT ITO ETD” 
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che cupping glaßs, or adjoining to it, did not 
ſwell into the cavity 


Tuaosr moderns;' that affert the weight of 


the atmoſphere, do thence ingeniouſly endea- 
Your to deduce the phænomenon. And indeed, 
if to their hypotheſis about the airs weight the 
-conſideration of its ſpring” be added, it will be 
-eaſy enough to explicate the phænomenon, by 
ſaying, that when the cupping{glaG is firſt ſet 


on, though much of the air it formerly con- 


tained were A little beſore expelled by the 


| Heat, yet the ſame heat, Rereafng the preſſure 


of the remaining air, is the cauſe, that the ab- 


ſence of the air driven out of the'glaſs does not 


immediately occaſion fo ſenſible a pain: but, 
when that adventitious agitation of the included 
nir ceaſes, that air having now, becauſe of the 


paucity of its corpuſeles, but a weak ſpring, 


dean no longer preſs upon the part covered by 
> the cupping glaſs near ſo ſtrongly, as the Out- 


wartl air-does by its weight preſs upon all the 


"neighbouring parts of the fleſn: by. which 
weans, according to what we have more than 


once explicated already, ſome .of the yielding 
fleſh, or other body covered by the ſkin, muſt 


be forceably thruſt into the cavity of the cup- 


ping glaſs, where there is leſs preſſure, than at 


branous parts being thus violently ſtretched, 


there muſt needs foſlow à ſenſible pain as well 


às tumour.” Which tumour yet does not fill 


See Plate 


VE Fig. 3. 


ſides of it, 


up the eupping glaſs, not only becauſe of the 


refiſtance of the ſkin to be ſo far diſtended, but 
| alſo; if the included air have not been much 


rarified, becauſe of the ſpring-of the impriſoned 


air, which grows ſo much the ſtronger, by how 


much the ſwelling fleſh reduces the air into lefs 


room, as I have ſometimes tried; by applying a 


cupping-glaſs to quick-ſilver, or even to water, 
which will riſe in it but to a certain height. 


Bur though by this, or ſome ſuch explica- 
tion, the argument urged by the ſchools in 


favour of the fuga vacui may be ſufficiently 
.enervated ; yet it ſuited better with the deſign 


of this treatiſe, to propoſe ſome new experi- 


ment, to illuſtrate our hypotheſis; and though 
it ſeemed to be far more difficult to do it in re- 
ference to cupping glaſſes, than to other ſub- 
Jes, yet I pitched upon two different ways of 
experimenting z whoſe ſucceſs not diſappoint- 
ing me, I ſhall now give your lordſhip an ac- 
count of them. 5 
Wr took a glaſs of about 8 inch and a 
half in diameter, but a good deal longer than an 
ordinarily ſhaped cupping glaſs of that breadth 
would have been, that there might be the 


more room for the flame to burn in it, and 


rarify the air. We alſo provided a receiver 


ſhaped almoſt like a pear; this receiver was 


open at both ends; at the ſharper whereof 
there was but a ſmall orifice, but at thè obtuſe 


end there roſe up a ſnort neck, whoſe orifice 


was wide enough to admit with eaſe the newly 


d we were not willing it ſhould 
be much lar 


mentioned alc glaſs, without touching the 


„ left it ſhould not be fo exactly 


covered by the palm of the hand that ſhould be 


.., Hid upon it, and leſt alſo the hand ſhould be 
el ML  -: 5 


of it, to fill the place de- 


the receiver would by its Pre 


with our conjecture. For upon the fi 
the cupping glaſs fell off, the weight of the 
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broken or hurt by the too great weight of the 
atmoſphere, when the included air ſhould be 
withdrawn from under it. | 

Iuxsx things being thus prepared; and the 
ſmaller orifice of the receiver being faſtened 
with cement to the engine, I cauſed the cup- 
ping glaſs to be faſtened; with the mouth up 
wards, to the palm. of the hand of a oY 
whom your lordſhip may remember to have 
ſeen with me, whoſe hand ſeemed framed by 
nature for this experiment, being broad, ſtrong, 


and very plump. And having pulled the glafs, 


to try whether it ſtuck well on, T cauſed him 
to put it into the receiver, and lay his hand 


ſo upon the orifice lately mentioned, that it 
might ſerve for a cover to it, and hinder any 


* 


air from getting in between them, 


1 bs i HAT, which we pretended was, that the 


receiver being but ſmall (that it might be 


quickly exhauſted, and fo not put the youth to 
a long pain) upon an exſuction or two made 
with the pump of the air about the cupping 


glaſs, the remaining air ſhould have its pre 

ure ſo far weakened, as not to be able to ſup- 
port the cupping-elaſs; eſpecially ſince if the air 
without thecupping-glaſs, bs yet in the receiver, 


== 4 +4; 
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ſhould be more rarified by the removal of that 


which had been pumped but, than the air in- 
cluded in the cupping glaſs was by the prece- 


dent heat, this laſt mentioned air having a 


Kronger ſpting (or tendency to expand "itſelf 
than the external air of the receiver, the gl: 
muſt needs fall down, or rather be thraſt off, 


though, in caſe there had been no air at all left 


. 
x 


in the cavity of the cupping able; the air in 
u 


greater weight. TY 


Tux event of our trial agreed very well 
rſt ſuck 


atmoſphere preſſing ſo hard upon the young 
man's hand, that, though he be more than or- 
dinary ſtrong, he complained he could very 


hardly take it off the glaſs it was almoſt thruſt 


into, and, a while after, that his hand was ve- 
ry ſore. But this laſt inconvenience became 
not ſo quickly very ſenſible, but that we had 


time to repeat our experiment, by faſtening the 
cupping glaſs more ſtrongly than before; ſo 


that he complained, that it drew in his hand 
very forceably ; and though that part be not 
wont to be flefhy, yet the tumour occaſioned 
by the cupping glaſs was manifeſt enough to 
the eye: but as before, ſo now, at the very 
firſt turning of the ſtop-cock, to let out the air 
of the receiver, the cupping glaſs fell off. 


EXPERIMENT XXXVL 


About the making, without heat, a cupping glaſs 


to lift up a great weight. | 
| HE other experiment I lately told your 
1. Jordſhip we had made, to illuſtrate our 


doctrine about the cauſe of the ſticking of ap- 


plied cupping glaſſes, was tried after the fol- 
lowing manner. | | 

W took the braſs-hoop or ring, mentioned 

in the fifth and ſixth experiments, and covered 

with a bladder, which was wetted to make 

pt it 


re ſuſtain a far 
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pap i eb af and 
upper orifice boch. 
though not ſtrongiy, upon, it, 


brane, that 
of a 1 0 95 05 neck 7 the 
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8.5 with a ſtring near the middle of the — 95 


e of. the Ig and in this lower 
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93 


ee thi ag eee ths 
1 4 5 pg BIKE ne, we 1 
h t 
th e gn tary 

to touch the ley 
E. al Fee BR Og when the ae 


Was as by mg 7 E but nat 


N as it 27 J Bo bod abun, m 
RFP Wer, 8 W 
th ing gal e e all the 


e obs x Os 


with the ſubjacent bladder was became an in- 


ternal receiver, if 1 
was conſiderably expan led, and conſequ vently | 


weakened as.$0 its ſpring. Aj Sh being dane, || 
alr 


we warlly let receiver, and 


reiver, havi nom a ſtronger preſſure than the 
a in eee 


der, on whic the c . glaß reſted, was, as 
We locked for, thruſt retty way into 
e cavity of the glaß, it made a con- 
ſpicuous e ti clas oh ſtick ſo cloſe 
to the orifice of it, that one would have thought, 
that the bladder had | violently drawn in, as 


the 8 the ordinary r 0 


nee ph 
1 h 


this elch were not.capacious, for it ſcarce 
a pint of water, b. Ft the orifice of it was not 
very narrow, being in diameter an inch and , 


we thaughe fit in repeating the experiment to 


add ſomething, that ſeemed odd enough, and 
was fit to manifeſt, that cupping glaſſes may, 


without heat, by the bare preſſure of the exter- 


bal air, be more ſtrongly: faſtened, than for 
ought we 


know they are by the help of, flame. 
Having then reiterated the former experiment 
with this only variation, that we exhauſted the 


receiver further than before, we took out the 


ing glas and the bladder, which together 
with os S uded braſs- was hanging at it; 
and then 1 tied the 


force off the bladder from the glaſs ; which hap- 
head pened not till the whole weight, that _ 


Hh ger eg atmoſphere would. in our experi- 


al . Ye "Then having 


air on the other) appe 
ed. was not very un- | 


large ring Showing, ther bellows, whoſe 


ping 


to the — 


ir (which en n. 
oO che weights Fig 5. : 


bladder, we put in by degrees 


into the ſcale, till we a enough to 


to draw down. the bladder, amounted to gg 
pound, if not better, of ſixtoen ounces in the 
Nor did we doubt, but chat the preſ- 


ment have kept up a much greater weight, if 
we had, before we jet in che outward a d. 
gently exhauſted the receiver; which we had 


purpoſely forborn tu de, for fear, the too dif- 


beak the bi the 


preflure of the external air ſhould 
ber: hich pow men mind of 
g as more weight was. 

— e the bladder (ſtretched more 
and more by the weight 1 or 3 


Envy alen me 15 ct \ 152 ; 
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EXPERIMENT. XVII. 


2 5 
Ne r eternal air % taken _ 


* Popped, will open 


t comp 4 J be n 
| hereafter call cui, 


. 
ble,( Lay almoſt, becauſe ordinary bellows can- 
not be 10 well ſhut, but that there will remain 
ſome air in them, whoſe ſpring will facilitate 
the opening of them) to raiſe an atmoſpł 
pillar, whoſe baſis ſhall be the upper board, 
which. is commonly. ſo large, that a leſs force 


1 to break common bellows, than to 
e 


ſo great a weight: but if they were made 
ſtrong enough, and there were applied a ſuffi- 
canons. to lift ſo great a weight, as the new- 


neee ge res of the atmoſphere, - the 
les might be » how cloſe and ſtanch 
ſoever 


inſtrument were made | 
Tavs far one may argue upon the bare 
principle of the weight of . 
in the frog of i. 6 too, enn 
proceed fo much further, that I ventured to 
foretel divers ingenious men, that if the preſ- 
ſure of the ambient air were taken off, not on- 
ly it would be eaſy to open the bellows in ſpite 
of there being carefully ſtopped at the = 
but that they wauld fly open as it were of 
their own accord, without the application of 
any external force at all. And it was partly to 
quſtify his as well as to make a trial, 
I thought more conſiderable, that we made the 
following experiment. 

W cauſed, then, to be made a pair of bab . ne 


. 2 


diameter: 
an. 


awe: 3. That 
r 
quired with n pipe: 4- 
Was not ſpared, 


_ the might dave 


be clapped cloſer together, and har 

h the bellows were opened __ their _ 
extent, by drawing up the upper at a bu 
tun — n it, the bel- 


lows looked likr a cylinder of fixteen or eigh- 
tern inches high; upon which reſemblance I 
take the liberty o call boch the boards, as 
grometricians do boch the circular parts of a 


cr, otherwiſe dexterous, yet it not being his 


trade to make-beilows, nor any other man's 
nin the town I then was in, he 'could not make 
them ſo tight, but that in ſpice of our oiling the 
leather, and choaking the ſeams with good ce- 
ment, there was Jome little and unperceived 
hole or cranny; whereby ſome air. had paſſage 
when the nole was accurately ſtopped : but this 
was not fo conſiderable, but that if we drew 


up the upper baſis from-the lower, the exter- 


mul air would on all ſides preſs the leather in- 


wards, and ſo make the ſhape of the inſtru- 
ment very far from being ſo cylindrical, as it 
would be if the noſe were left open, 3 5 


Wu Rn eros concluding, that notwith- 


ſtanding this imperfection the bellows would 
ſerve, — for both the experiments I 
deſigned, yet for one of them, we carefull 
the noſe, after we had approached the 
aſes to one another, and conveying them in- 
to a large receiver, it quickly appeared, when 
_ the pump was ſet on work, that at every ex- 
_ faction of the incumbent air, the air harboured 
in the folds of the leather, and the reſt of the 
little cavity that could not but be left between 

the baſes,” made the upper of thoſe baſes ma- 
 nikeſtly riſe; though its weight (becauſe of the 
thickneſs and ſolidity of the wood) would ſoon 
after depreſs it again, either by driving out 
ſome of the air at ſome place, where the inſtru- 
ment was not ſufficiently tight, or by making it 
s it were ſtrained through the leather itſelf ; 
and if the pump were agitated ſomewhat faſter 
than ordinary, the expanfion of the internal 
air would be greater than could be rendered 
quite ineffectual by fo ſmall a leak, and the up- 
per part of the bellows would be ſoon raiſed to 
a conſiderable height, as would appear more 
evidently, if we haſtily let in the external air, 
upon whole ingreſs the baſes would be clapped 
together, andthe upper of them a good way 
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dels concluding ;- for ſince there was no exter- 
red to open them, if notwith- 
that ſome of the inchuded air could 
pet out of them, yet the fpring of the internal 
air was Ttrong enough to open the bellows, 
hen the ambient air was withdrawn, much 
more would the effect have been produced, if 


& the bellows had been perfectly ſtanch. 


EXPERIMENT XXXVII. 


FT WILL net now diſcuſs the controverſy 

betwixt Tome of the modern atomiſts, and 
the Carteſians; the former of whom think, 
that berwixt the earth and the ſtars, and be- 


twixt theſe themſelves there are vaſt tracts of 


About an attempt to examine the motions and 
ſenſibility of the Cartęſan Materia ſubtilis, or 
_, the Ether, with à pair of bellows, made of 
à @ bladder, inthe ex bauſted receiver. Rn 
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made the experiment rather more than 


ſpace, that are empty, fave where the beams 


ol light do paſs through them; and the latter 
of whom tell us, that the intervals betwixt the 


ſtars and planets, among which the earth may 


perhaps be reckoned, are perfectly filled, but 
by a matter far ſubtiler than our air, which 
ſome call celeſtial, and others æther. I ſhall 
not, 1 fay, engage in this controverſy ; but thus 
much ſeems evident, that if there be ſuch 4 
celeſtial matter, it muſt make up far the greateſt 
part of the univerſe known to us. For the in- 
terſtellar' part of the world, if I may fo ſtile 
it, bears ſo very great a proportion to the 
and their atmoſpheres too, if other 

rs have any, as well as the earth, that it is 
almoſt incomparably greater in reſpe& of them, 
than all our atmoſphere is in reſpe& of the 


clouds, not to make the compatiſon between 
the ſea and the fiſhes that ſwim in it. 


WHErEFOREK | thought it might very 
well deſerve a heedful enquiry, whether we 
can by ſenſible experiments (for I hear what 
has been attemped by ſpeculative arguments) 


y diſcover any thing about the exiſtence, or the 


qualifications of this ſo vaſt æther: and I 
hoped our curioſity might be ſomewhat aſſiſted 
by our engine, if I could manage in it ſuch a 
pair of bellows as I deſigned, For I propoſed 
to myſelf to faſten a convenient weight to the 


upper baſis, and clog the lower with another, 


great enough to keep it horizontal and im- 
moveable ; that when by the help of the turn- 


ing key, ET eee the up- 


per baſis ſhould be raiſed to its full height, 
the cavity of the bellows might be brought to 
its full dimenſions. This done, I intended to 
exhauft tho receiver, and conſequently the 
thus opened bellows with more than ordinary 
diligence, that fo both the receiver and they 


might be carefully freed from air. After which 


F purpoſed to let go the upper baſe of the bel - 
lows, that being haſtily depreſſed by the in- 
cumbent weight, it mighe ſpeedily enough fall 
down to the lower bafis, and by ſo much, and 
ſo quickly leſſening the cavity, might expel 
thence the matter (if any where) before con- 
tained in it, and that (if it could by this 12 4 


” 


% 
= 


be done) at the whole of a lender: pipe, fa. 
. 8 eee gin, or over theo 
or in the upper baſis 3 or over the ori- 
ice, AS. {vicar was to be placed at 
à convenient le, e either a feather, or (if 
that ſhould prove too light). the fail of .a — 4 
windmill made of cards, or ſome other light 
body, and fit: to be put into motion by the 
impulſe of any Ar that ns be 9 a 
out of the pipe. 

By this means it ef not "Improliable, 
that ſome ſuch diſcovery: might be made, us 
would not be altogether 3 1 in our enquiry. 
For if notwithſtanding, the abſence of the air, 
it ſhould appear by the effects, that a ſtream 
of other matter, ca able to ſet viſible bodies 
a moving; ſhould iſſue out at the pipe of the 
compreſſed bellows 3 it would 115 appear, 
that there may be a much ſubtiller body than 
common air, and as yet unobſerved by the 
| or (their adverſaries) the ſchools,” that 
may even copiouſly be found in places deſerted 
_ by the air; and that it is not fate. to conclude 
: from the abſence of the air in dur receivers, 
and in the upper part of thoſe tubes, where the 
Torricellian e fiment is made, that there is 
no other bod 
(as the hw 4 call it). a vacuum coacer datum. 
| But. if on the other ſide, there ſhould appear 
no motion at all to be produced, ſo much as 
in the 3 it 2 that the vacuiſts 
might plauſibly argue, that either the cavi 
of the PR En empty, or . 
that it would be very difficult to prove by any 
ſenſible experiment that ĩt was full; and, if by 
any other way of probation it be demonſtrable, 
that it was repleniſhed with ther, we, chat 

have not yet declared for any party, may by 
bur experiment be taught to have no confident 
expectations of eaſily making it ſenſible by 
mechanical experiments z and may alſo be in- 
formed, that it is really fo ſubtle and yielding 
a matter, that does not either calily impel . 
ſuch light bodies as even feathers, 'or ſenſibly 
reſiſt, as does the air itſelf, e of 


other bodies through it, and is able without 


reſiſtance to make its paſſage through the pores 
of wood and leather, and alſo of cloſer bodies, 
which we find not that the air doth in its Na- 
tural or wonted ſtate penetrate. . - 
To illuſtrate this laſt clauſe I ſhall add, that 
to make the trial more accurate, I waned the 
uſe of other bellows, (eſpecially not having 
ſuch as I deſired,) and cauſed a pair of ſmall 
bellows to be made with a bladder, as a body, 
which ſome of our former experiments have 
evinced to be of fo cloſe a texture, that air 
will rather break it than paſs through it: and 
that the bladder might no where loſe its. en- 
tireneſs by ſeams, we glued on the two baſes, 


the one to the bottom, and the other to the 


oppoſite part of it, ſo that the neck came out 
at a hole purpoſely made for it; in the upper 
baſis, and into the neck it was eaſy to inſert 
what. p! F. we thought fit, binding the neck 
very cloſe to it on the outſide. We had like- 


wiſe thoughts to have another pair of tight bel- 


lows made with a very light clack in the lower 
baſs, that by * OS wp the other 


New EXPERTMENTS | 


eft but an abſolute. vacuity, or 


baſis, when the receiver and ellos were very 
cartfully exhauſted, we might ſee by the reſt, 
as tlie lifting up of the clack, 
tle matter, that was expelled by the upper baſis 
in its aſcent, would, according to the modern 
doctrine of the circle made by moring zodies, 
be impelled up or not. et 10% Ex- 
Wx alſo thought of placing the little 


bf the bladder-bellows (if I whe err | 


beneath the ſurface. of water exquiſitely freed 
from air, that we might ſee, whether upon the 
depreſſion of the bellows by the incumbent 
weight, when was carefully ex- 
hauſted, there would de any thing expelled at 
the pipe, that would produce bubbles in the 
liquor, wherein its orifice, was ĩmmerſed. 
FTo bring now our conjectures to ſome trial; 
we put into a capped receiver the bladder ac- 
commodatedas before is mentioned ʒand thougli 
we could have wiſhed it had been ſomewhat 
ue pr it contained but between half a 
nt and a pint, yet in regard it was fine and 
imber, and ES fit for our turn, we re- 
reſolved to try how it would: do; and to des 
preſs the upper baſis of theſe little bellows the 
more eaſily: and uniformly; we covered the 
round piece of paſtboard, that made the upper 
baſis, with a pewter- 
for the neck of the bladder 2 which: e 
leſs upon trial proved not ponderou 
hereby we were obliged: 
on it à weight of lead. — 
above-mentioned. feather, (which had a ſlender 
and flexible ſtem, and was leſt broad at one 
end, and faſtened by cement at the other, io 
as to ſtand with its broad end at a convenient 
diſtance juſt over the orifice of the pipe,) from 
being blown aſide to either hand, we made it 


to n ſlit in a piece of See Plate 
d, chat was faſtened to one part of the VI. Fig 7. 


* LOO: 


upper baſis, ' as that which the feather was 
glued to was to another part. Theſe things 
being thus provided, the pump was ſet a- 
work; and as the ambient air was from time 


to time withdrawn, ſo the air in the rn | 


expanded itſelf ſo ſtrongly, · as to lift up the 
metalline weight, and yet in part to ſally out 
at the little glaſs- pipe of our bellows, a as ap- 

by its blowing up the feather, and keep- 


ing it ſuſpended: till the ſpring of the air in 


the bladder was too far weakened to continue 
to do as it had done. In the mean time we 
did now and then, 
faſtened to the turnin 
baſis of the bellows, let down that baſis a 

little, to obſerve how upon its ſinking the 
blaſt againſt the feather would decreaſe, as the 


key, and the upper 


receiver was further and further exhauſted. 


And when we judged it to be ſufficiently freed 
from air, we then let down the weight, but 
could not perceive, that by ſhutting of the — 
lows, the feather was at all blown up, as 

had been wont to be, though the — 
were more than uſually depreſſed. yet it 


ſeems ſomewhat odd, Hs when, for curioſity, 


in order to a further trial, the weight was drawn 
up again, as the upper baſis was raiſed from 
the lower, the ſides of the bladder were ſenſi- 


W 01 rea 


„ (with a hole in it 


by the help of a ſtring 


bly (though not very much) preſſed, or drawn 
"OM : | inwards. 


ane The ballons bring has opened, e 
lex down. pra dere x ark but could not 
perceive, dar any blaſt was produced : for 

the feather, dias hr juſt over-and near 32 
— the! little glaſs· pipe, 


mary Air to 
er a ra et 


| _we cauled forme air to be. into the receiver; 


Us 


See Plate 
VII. Fig. 


1, 


ble of chi 


E. 


ceident be choaked: but though upon the re- 
turn of the air into the receiver, 9 3 baſes of 
the bellows, were preſt cloſer Together,: 4150 
ſeemed, that, gocording to out ex 

ſome little air got through the pipe TK the the 
Fr the bladder: lor when we began to 


withdraw again the air we had let into dhe re · tle 


eciver, the bladder begun to ſwell again, and 
upon our letting down the weight, to blow up 
bog feather, as had been done be- 
the receiver had been ſo well exhauſted. 
Mbat conjecture the opening and ſhutting of 
E. ee more than once or twice, 
8 y blaſt ſenſible 
the feathet, gave ſome of the 
= guy be cafily gueſſed by the pream- 
this experiment; but whilſt I was en- 
deavouring to proſecute it for my own farther 
information, 4 nee hea inſtru- 
ment, kept me nn 8 
r e 
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"EXPERIMENT. 2 ; 


en # further dftempt- to proſecute the inquiry | 


"propoſed in ibe foregomg Experiment. © 


yringe. might be made to ſerve, as far as 
preſent occafion required, inſtead of a a pair 

"= — Foie I. thought it would not be im- 

Proper to try 2 differing, and, in ſome regards, 

Kere way to proſecute an attempt, which 
emed to me, to deſerve our 3 


Syringe, inſtead of its ſtreight pipe, 


a erdofted one .. whoſe ſhorter leg was parallel 
to the longer. And this pipe was for greater 


cloſeneſs, after it was ſcrewed on carefully, 


nough, 


_ iClole 
5 the help of oyl, water, and moving it up.ahd 


pipe of - glaſs to be put into the orifice of 


faſtened with cement to the barrel; and becauſe 
the braſs-pipe cbuld ſcarce be tie. 
wie cauſed a ſhort, and very ſlender 


Ahoner leg, and diligently. faſtened to it wit 
cement. Then we cauſed the ſucker (by 


down); to be made to go as {moothly-as might 


be, without leſſening the 1 of 1 
ringe. After this, there was faſte 


handle of che mmer a weight, made in the 


form of a ring, or hoop, which by reaſon of 


its figure, might be ſuſpended Sy the newly 


| mentioned handle of the rammer, and hang 


* on the outſide of ale cy linder, and which 
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chere was a poſſibility, that unawares f 
e che Bender pip inight by ſome Aci. 


by wwe 


FJONSIDERING wich my lf, that by the 
| help of ſome contrivances not difficult, 


ILcauſed then to be made, for the e r | 


both by its figure, and its weight, might even- 
2 with enough depreſs the ſueker, when 
being drawn up che weight ſhould be let 

90. This ſyringe thus fi was faſtened 


ſome. to a broad and heavy! pedeſtal, Ns keep iran. 
ſeemed 1 to 12 a 


vertical poſture, and to hinder it from tottering. 
Nan the weight that clogged it. 
And beſides all theſe things, there was taken 
a. feather, which was about; two inches long, 
and of which there was left at the end a piece 
about the breadth of a man's thumb-nail, (the- 
reſt on either ſide of the lender ſtalk, if I may 


ſo call it, being ſtript off) to cover the hole 


of the ſlender glaſs- pipe of the ſyri 2 — a 
which purpoſe the other extreme | 
ſo faſtened with cement. to the — | 


the ſyringe, (or to its pedeſtal,) that the broad 
end of the feather was placed (as the other fra · 


r was in the foregoing experiment) juſt over 
the little orifice of the 3 2 * — | 


you: W that eee was a lit- 
en ti very Jittle) drawn up and let 

g0 again, the weight would depreſs it faſt e- 

nough to blow up the broad part of the feather, 


as high as was permitted by the reſiſtance of the 


ſtalk, (and that was a good way) the ſpring 


of which would preſently reſtore the Whole 
feather to its former poſition. 


ee 


by- of the rammer being tied to the turning key 


of a capped receiver, the ſyringe and its pede- 
ſtal were zncloſed in a capacious receiver, (for 
none but ſuch an one could contain them, and give 


ſcope. for the rammer's motions) and the pump 


bring. ſet on work, we did, after ſome quan- 
tity, of air was drawn out, raiſe the ſucker a lit- 
tle: by the help of the turning- key, and then 
turning the ſame key thecontrary way, we ſuf- 


fered the weight to depreſs the ſucker, that we 


might ſee at what rate the feather would be 
blown up; and finding, that it was impelled 
forceably enough, we cauſed the pumping to 
be ſo continued, that a pretty many pauſes 


were made, during each of which we raiſed 
and depreſſed the ſucker as before, and: had 


the opportunity to obſerve, that as the receiver 
was more and more exhauſted of the air, ſo 
the feather was leſs. and leſs briſkly driven up, 
till at length, when the receiver was well emp- 
tied, the uſual elevations and depreſſions of the 
ſucker would not blow it up at all that I could 
perbeiye, though they were far more frequently | 
repeated than ever before; nor was I content 
to look heedfully my ſelf, but I made one, | 
whom I had often employed about pneumati- 
cal experiments, to watch attentively, whilſt I'_ 
drew. up, and let down the ſucker, but he af- 
firmed, that he could not diſcern the leaſt be- 
inning of aſcenſion in the feather. And in- 
— to both of us it ſeemed, that the little 
and inconſiderable motion, that was ſometimes 


(not always) to be diſcerned in the - feather, 


proceeded not from any thing, that iſſued out 
of the pipe, but from ſome little ſhake, which 
it was difficult not to give the ſyringe and pe- 
deſtal, by the railing. and depreſſing of the 

ſucker. - 
Ax D that, which made our phænomen on 
che! more conliderable, was, that the weight, that 
E carried 


— WI 1 
* 
; A * 


were conveniently thap 
the leaſt, I would not alter it, but foretold, 
ſttcat when the air in the cavity of the Fyringe 


| wards to obſerve very eridentiy. 
che receiver was exhauſted, if there had been 
in the cavity of the ſyringe 


once, but more and more 


e ah lieber + being i an he! fave, 


| andthe thidtibrs of the turning key being 
to be made e equal at ſeveral times, there mel 
. 2 reaſon to AN contingencies did 


much (if at all r the ſucceſs}, but there 


disf; Lit“ or 1 remember, that before 
che rm was put into the receiver, when we 
were trying how the weight would depreſs it, 
and it was thought, that though the weight 
yet it was a little of 


(chat no / reſiſted the q 3 of its deſcent, 
becauſe ſo much air could not eaſily and nimbly 
get out at ſo ſmall a pipe) ſhould be exhauſted' 


with the other air of tlie receiver; the ren 
ſucker would fall down more eaſily; which 
that was em e the fyringe whilf 

J watched: 


a matter as fit as 
air to make a wind of, the blaſt ought to have 


been greater, becauſe the erg ny the ſucker | 
| was depreſſed with, 3 KEA * 


Ar ER we had ! ee in- vale 


| toraie the feather,” — ſome air to be 
I et into the receiver; and though when the 
admitted air was but very little, the motions of 


the ſucker had ſcarce, if at all, any ſenſible 


5 operation upon the feather, yet When the 


quantity of air began to be ſomewhat conſider- 


able, the feather began to be a little moved ing; 
2 kai} becauſe though 


upwards, and ſo by nary No in air not all at 
time to time, 
and by moving the ſucker up and down in the 


intervals of thoſe times of admiſſion, we had 
che opportunity to obſerve, that as the receiver 


had more air in it, the ae a be more 


| bann blown up. 
Bor not cUntent i a bange trial IN 

| experimen of this conſequence, we cauſed the 

eiver to be * n exhauſted, and Proſecuted i 


e trial with like ſucceſs as before, on- 


8 one circumſtance, that we added for 


confirmation, may be fit to be here taken 
notice of. Having, after the receiver was ex- 


hauſted, drawn up and let fall the ſucker di- 
vers times ineffectualhy; though hitherto, we 
had not uſually raiſed it any higher at a time, 
than we could by one turn of the hand, both 


becauſe we could not ſo conveniently raiſe it 


higher by the hand alone, and becauſe we 
thought it unneceſſary, ſince that height ſuf 


ficed to make the air briſkly toſs up the fea- 


ther; yet ex abundanti we now took al inſtru- 
ment, that was pretty long, and fit ſo to take 
hold on the turning key, that we could eaſily 


raiſe the ſucker between two and three inches, 


by our eſtimate, at a time, and nimbly depreſs 


it again; and for all this, which would much 
have increaſed the blaſt, if there had been a 
matter fit for it in the cavity of the ſyringe, 
we could not ſenſibly blow up the feather, till 
we had let a little air into the receiver.” 
To be to make an eſtimate of the 
quantity of air pumped: out, or let in, when 
t the feather was frongly or 9 or not at 


23 


eda chin , which did manifeſtly enough” 


new pipe, 
affirmed himſelf _ | 
So that when | 


at ce e ee eee | 


the receiver and conveyed a gage into it, but 


though for a while we made ſome uſe of out 
Lage, yet a miſchance — 87 7 


ation Was quite eee at 
add any- thing concerning trial, and pro- 
ceed to ſay fomething'- of another attempt, 


wherein, though'l foreſaw/and met with ſuch. 
difficulties, as kept me from doing a 
what I deſired, yet the ſuoceſs being almoſt as 


good as could e ſhall venture to 


acquaint your 8 _ * 8257 Which 


was this £44. 0575 3 6 W 547 


Ius r EAD 'of, Ut LA 
| braſs, there was well faſtened, with Sent, . Figs 


to the ſyringe, à pipe of whoſe' figure 
differed from that the — this parti- 
cCular that the "ſhorter, or remoter, leg of our 

after it had for u while bern carried 
patall to the crkerileg; was bent off ſo, that 
above an inch and a half of it rended down- 


wards; chat che dne of it nd by immerſed 
{in a \ſimall open far. 


The deſign of which contriyance was, that 


into water; 


when the receiver ſhould be well exhauſted, 


we t, according to what” I told | 
ee l 


A ate ofa ſucker any 


ſuch matter would be driven our at che noſe of | 
bubbles in the in- 


the pipe, as would i 
cumbent water; which ur (though highly rare- 
fied, perhaps to ſome hundreds of times be- 


yond its wonted dimenſions) i capable of de. 


And I chuſe to employ rather water than 


ter, I might hope to be leſs troubled with 


bubbles, yet the e ee a opacity of 


it ſeemed to outweigh that convenience. 


I need not tell your lordſhip, that in other 


reſpects this experiment was made like the for- 
mer; fo that I ſhall mention only its peculiari- 
ties, which were, that as the air was pumped 


mag eee rm es made 


ts way through the water in bubbles; and a 
little air having once by a ſmall ror ini 


and forced ſome of the water out of the Jar in- 


to the pipe, hen the receiver was again well 


emptied, both that water, and even the little 


tity of ſtagnant-water, that was contained 


in the immerſed part of the pipe, produced i.- 
many bubbles of ſeveral ſizes, as quite diſturbed . | 


our obſervations. ' Wherefore we let alone the 


receiver, exhauſted as it was, for ſix or ſeven 
hours, to give the water time to be freed from 
air; and then cauſing what air re ce have 
ſtolen in to be again pumped out, 

perceived by the 
well exhauſted, we cauſed the ſucker of the 
ſyringe; to be raiſed and depreſſed divers 


gage, that the receiver was 


times; and though even then a bubble would 


now and then make our obſervations trouble- 
ſome, and leſs certain, yet it ſeemed. to us, 
that when we were not thus confounded, we 
ſometimes obſerved, that the elevation and fall 
of the ſucker, though reiterated, did not drive 


out at the pipe any thing, that made any dif- 


cernable bubbles in the incumbent water; for 


though there would appear now and then ſome 


ſmall bubbles or che furface of 11 e Pe 


+ 2 15 


appt 
— 
— — eee ne 


by uſing the lat- 


had 


— 
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5 ft em m tfeſtl — 
dies, till en 


aug in the water; as T con- 
dluded from the place and time of their riſing. 
Bur this non-eruption of bubbles at” the nole or 
the. pipe was not that, which' gave me the 
moſt of ſatisfaction. For at length both T and 


another had W ann to obſerve the wa- 


ter in the imm of the pipe, Which 
| was very ſlender, to be about an inch higher 


| than the reſt of the ſtagnant water, and to Con- 
tte at that height or place in the pipe, though 


the ſucker were divers times together l 
depreſſed; by  gack,” between two and thre: 
inches at a time- Which ſeemed to ar 


5 
5 


either that there was a vacuum in the cavity of 


the ſyringe, or ele, chat if it were full of ether, 


, ” 


received from” the falling ſucker would not 


make it diſplace a very little thread (perhaps 

not entecdling a grain in weight) of water, that 

Was in the ſlender pipe, though it appeared by 

the bubbles, that ſometimes diſcloſed them- 
{elves in the water, after the receiver had been 


placed and carried up by a ſmall bubble, con- 
fiſting of ſuch rarified air, that according to 

. my eſtimate, the aerial particles of it did not, 
before the pump was begun to be ſet on work, 
take up in the water a five-hundredth part of 
the quantity An neg. 
Bor whilſt we were conſidering what to do 
further in our trial, a little air, that ſtrained in 


water into the emptied part of the pipe, and 
put an end for that rh ll our n which 
bad been too toilſome to invite us then to re- 
I had indeed thoughts of proſecuting the en- 
dane Fx dropping from the top of the ex- 
hauſted receiver light bodies conveniently 
ſhaped, to be turned round, or otherwiſe put 
out of their ſimpleſt motion of deſcent, if they 
met with any reſiſtance in their fall; and by 
making ſuch bodies move horizontally and o- 
therwiſe in the receiver, as would probably 
diſcover, whether they were aſſiſted by the me- 
dium. And other contrivances and ways I had in 


but wanting time for other experiments, I 
could not ſpare ſo much as was neceſſary to ex- 
hauſt large receivers ſo diligently, as ſuch nice 
trials would exact; and therefore I reſolved to 
deſiſt, till I had more leiſure than I then had, 
or have ſince been maſter o. 


have already diſcovered by our paſt trials, that 
if when our veſſels are very diligently freed 
from air, they are full of æther, that æther is 
ſuch a body, as will not be made ſenſibly to 
move a light feather by ſuch an impulſe as 
would make the air manifeſtly move it, not 
only whilſt it is no thinner than common air, 
but when it is very highly rarefied, (which, if 
I miſtake not, it was in our experiment ſo much, 
as to be brought to take up above an hundred 
times more room than before). 


bod Was ſo ſubtle, that the impulſe it 


ernauſted, that far more water would be diſ- 


* _ _ at ſome: ſmall undiſcoverable leak, drove the 


my thoughts, whereby to proſecute our enquiry; 


Ix the interim, thus much we ſeem to 


51 


And one thing mote we gained by the trial 
made with water; namely, a clear confirmation 
of what 1 have delivered in the 34th experi- 
ment, about the cauſe of the ſuction that is 


made by ſyringes; for your Lordſhip may re- 


member, that at the eloſe of the experiment 

we have all this while been reciting, I obſerved; 

that when the external air was fo very well with- 

drawn, the pulling up of the ſucker would not 

malte the ſtagnant water, that the pipe of the 

ſyringe was immerſed in, to aſcend one inch, 
or ſo much as the tenth part of it. | 


About the falling, in the exbauſted receiver, of 
a ligbi body, fitted to have its motion viſibly 
varied by 4 ſmall reſiſtance of the air. 
ARTLY to try, whether in the ſpace de- 
ſerted by the air, drawn out of our re- 
ceivers, there would be any thing more fit to 
reſiſt the motion of other light bodies through 
it, than in the former experiment we found it 
to impel them into motion; and partly for a- 
nother putpoſe to be mentioned by and by, we 
made the following trials. „ 
Mx took a receiver, which, though leſs tall 
than we would have had, was the longeſt we. 


could Procure : and that We might be able, | 


not ſo properly to let down, as to let fall 
a body in it, we ſo faſtened a ſmall pair of 
tobacco-tongs to the inſide of the receiver's 
braſs- cover, that by moving the turning-key, 
we might by a ſtring tied to one part of them 
open the tongs, which elſe their own ſpring 
would keep ſnut. This being done, the next 


thing was to provide a body, which would not 


fall down like a ſtone, or another dead weight 
through the air, but would in the manner of 
its deſcent ſnew, that its motion was ſome what 
reſiſted by the air. Wherefore that we might 
have a body, that would be turned about hori- 
zontally, as it were, in its fall, we thought fit 
to join croſs-wiſe four broad and light feathers 
(each about an inch long) at their quills with a 
little cement, into which we alſo ſtuck perpen- 
dicularly a ſmall label of paper, about an 8th 
of an inch in breadth, and ſomewhat more in 
height, by which the tongues might take hold 
of our light inſtrument without touching the 
cement, which elſe might ſtick to them. 

By the help of this ſmall piece of paper, See Plate 
the little inſtrument; of which it made a part, VII. Fig 
was ſo taken hold of by the tongs, that it hung“ 
as horizontal as ſuch a thing could well be 
placed: and then the receiver being cemented 
on to the engine, the pump was diligently 
8 till it appeared by a gage, which had 

en conveyed in, that the receiver had been 
carefully exhauſted: laſtly, our eyes being at- 
tentively fixed upon the, connected feathers, 
the tongs were by the help of the turning-key 
opened, and the little inſtrument let fall, which, 
though in the air it had made ſome turns in its 
deſcent from the ſame height, which it now fell 
from, yet now it deſcended like a dead weight, 
without being perceived by any of us to make 


ſo much as one turn, or a part of it: notwith- 


ſtanding 
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5 denn 
ſigns I aimed at in the fo 

_ "by which I intended, if I could have procured 
a receiver tall enough, to try whether bodies 


il the receiver were fall of air. 
| e ſeconds yet the g 


the receiver-to be taken off, . 
after the feathers were taken | 


_ tongs; whence being let fall in the receiver un- 
„they made ſome turns in their de 


cent, as they alſo did being a ſecond tiene let 
Br . 

Bor when after this, the; 1 being 
aced as before, we repeated: che experiment 
7. carefully pumping-out the air, neither 1 
vor any of the byſtanders could perceive any 
thing 12 turning in the deſcent of the feathers; 
and yet for further ſecurity we let them fall 
twice. müre in the usenklauſted receiver, and 
- found 6 8 e falling as before; where⸗ 


he e thisd firue Joc thera fall in the 
well aiſle receiver, they fell after the fame 
manner as had done formerly, "when the 
air, that by its reſiſtande have 


SP as remayed our of their way. 


NB. 1. Tuben, as I intimated above, 
| the glak, 


wherein this experiment was made, 
were nothing near ſo tall as I would have had 


it, yet it was taller chan any of our ordinary re- 


ceiwets, it being in height about 2 2 inches. 
t have made a more eommo- 
inſtrumaenr than chat we war's th for 


_ of this matter, he Was pleaſed with 18 ” nf 
_ erity as well well as readineſs to make me a little 
e on Which, when it was 
9 nce of the Air had ſo mani- 
"feſt tion, that I ſhould. have made uſe 
of in our expetiment, had it not been caſual- 
I loſt, when the bp ena lam 47 
n ' 
wa Tnovon ! T9 bur briefly 10454 5 
ving ſo ordered the matter, that we hold 
rr the recetver 
when very well exhauſted ; yet to contrive and 
put in practice what was neceffury to perform 
+ this, was. not fo. very FO be 
difficult to deſcribe it circumſtantially without 
very many words; for which reaſon I forbear 


an account, that woul prove too tediols-@o w 
both. 


4. Wan has hunks hitherto related; wa 
proſecution of but one of the two de- 
contrivance, 


je very light, and ſame heavier) being let 


Aer agen 


out, would not deſcend ſomewhat er than 
But though. I 
pendulum, that vibrated quar- 
laſs' being no higher 
than it was, the Print even 'of 'our feathers 
took up ſo little time, that even this pendulum 
was of no uſe; only it ſeemed te all of us, that 
| were preſent at making the above recited trials, 
chat when the feathers were let fall at fuch 
times as the air, that would have turned them 
wund in cheir deſcent, was removed, they 
came! to the bottom ſenſibly ſooner chan at 
other times. But when we ſhall have oppor- 


kad provided a 


timity eo repeat the experiment in taller 9 


n New Kxexna aura 2 
bras — a. 


need a reſiſtance noraltogether inconfiderable, | 
I-cauſed the experiment to be repeated,” when 


good cement a cylindrical pipe of laton whoſe 


4 #4 
— 9 
> | 
£. 
4 >. «ef 56-44 . 7 


— 5 e poor e e eee 


about this particular. And in fie ben ane 
1 ſhall forbear to eramine, wWhrther che air 
night ſomewhat retard the deſctnt of the ſea · 
thers age ern mechan ror nn 
On 

8 N 8 i; TIEN 


in 
e 14 ets Hy» 864 Mart dee 
e e „ f 


Is" 0 here I mut be #0 fhoote us 0 in- 


3 Jordſhip, that this /fortieth expert - 


1 8 3 tne ove 
egoing made fyringer mg 
ſuſpicious, that; to make the feathered ody a- 
bove· mentioned turn ini its fall, there: would 


the reveiver was by our eſtimate, which was 
not made at randum neither, little or nothing 
more than half echauſted, and yet the xemdin- 
Ing ae too/far ET Sling 
perchance it he 


FTTH * 17 . 


yet hap- 
but 2 e if the receiver had been tall 
be One, that had had more leiſure and con- 


enough; Which though I had not then leiſure 


and cnveniency 46 malte it, yet it will not be 


amis to let your lordſhip know by what means 
. that it might be ſamewhatfit to make 
the recited experiment and ſofhie others; bring 
ir to the height it had, Fr . a pred 
- ered by! the UT 8 


try, ee 
. — faſten to the bottom of it with very 


upper orifice ſhoud hare near the ſame breadth 
With the bottom of the glaſs. And 
this -contrivance ſcemed ſiable to à couple of 
not mean difficuliies 3 the one, that the laton 
being every where bended, and in-ſome places 
neceſſary to be. ſaddered, it would! be very 
hard, as indeed we found it, to avoid — 
e ee _ other, chat if 
metalline pipe were wide enough, fo 
and. heavy à pillar of the atmo hve mood 
come to bear againſt it, as to pte 
If not alſo to break it; yet we 
be able to obviate both 5 — | 
encies. Againſt the firft of which: our remedy 
Was, to coat over very the whole 
pipe with the ſame cloſe cement, wherewith 
we fuaſtened it to the glaſs rereiyer. And 
againſt the ſecond, we Provided a little frame, 
conſiſting of divers ſmall iron bars faſtened to- 
gether ;; which frame (though it were not too 
wide to go into the cylinder of laton, yet it) 
n 
that (though weight of the atmoſphere 
ſhould, as we Sd pace the laton ſo as to 
make it yield inward, yet) it could make it 
bend no further than the iron-frame would per- 
mit; which was not far enough to ſpoil eicher 
the receiver or the ent.” And this not 
unpleaſant phznomenon would ſomewhat ſur- 


priſe unaccuſtomed ſpettators, that who after 


the receiver had been very well exhauſted, the 


external air was permitted to return, 'there 
"ai [| would 


q 
\ 


wad 0 eig a 


par of che receiver, divers ſounds 
— which weed make an odd 
1 
Kr of 
inant 


tis eircumſtance, becauſe it confirnas the raC- 
ticableneſs of the remedy p the 
ſecond inconvenience z ſo I thought fit to men- 
tion this way of enlarging 


. eee have related ſcemz 
2 2 hat this oontrivunce 
* | may dem . of in 

| in u 


divers other trials; 

to make receivers 
Spee enough to contain larger anitnals, 
und 


3 


| — by additional contrivances; but 


not, where we then were, get artficets, . 
would er ee was directed. . 


e Fog 


cm ELPERIMENT Alt: 


"Abou the ea pers of "ſounds in the eta 
s __ 5 . Yeeerver. - 


production and conveying of 
—— the air is drawn out, 


uſe of it in divers other experiments, 
will be requiſite to give Jour menge yy 


4 Wu cauſed to be made at the turner's * 
Inder of box, or the like cloſe and firm wood, 


andl of a length ſuitable to that of the receiver 


it was to be in. Out of the lower 
baſis of this cylinder (which. might be about 


See Plate an inch and a half in diameter) there came a 
1 Fig. ſimaller 
thick as the other, and leſs than an inch long: 
this was turned very true, that it might move 
do and fro; or, as the tradeſmen call it, ride, 


cylinder or axle - tree, not a quarter fo 


very ſmoothly in a little ferrule or ring of braſs, 
8 ſame turner made for it in the 
midſt of the fixed trencher, (as we call a piece 
of ſolid wood, ſhaped like a mill-ſtone) being 
four or five inches, more or leſs, according to 
the wideneſs of the receiver, in breadth, and 


between one and two in thickneſs; and in a 


large and round groove, or r, ſely 
made in the lower Teivof this rig 
as much lead as would fill ir up, to be placed 
and faſtened, chat it might keep the trencher 
from being eaſily moved out of its place or 
poſture, and in the part of this trencher 
it was intended, that ſhould be made at 
ſuch places as ſhould be thought fit, to place 
8 rrp eh occalion ſhould 
require. | The upper baſis of the cylinder had 
alſo coming out of the midft of it another axte- 
tree, but wider than than the former, that, 
into a cavity made in it, it might receive the 


| lower end of the 1 88 divers times bop 
Na I.. 


wid 


-- 


— way mp ye — — 4 


and heightening re- 


even 4 boy; or a man. In order 
which purpoſes we endeavoured to wo 
eee eee yd A . 


xperi- -an-inch long, but of a p 


employed u contrivance, of which, becauſe 
rein a and the diſtance of the 


of the Ai R. 


Mat to which it was to be faſtened 
by a gender peg of brifs, thruſt throt 
dent holes, the one mitde in the key, 


and the other in the newly ſocket; 
if I may ſo call it, of the whe Beſides all 


which, there were divers hbrizontal perfora- 
bons boted here and there in the 
to Which this axis 


thall, to ayvid ambiguity call che vertide cy- 
linder. The genera Mak of this contrivance 
eder other A. . rein not . mentioned ww 

experitnents where t l | 
bs, chat the end of the turning-key ha ke 
Into the Weket, and the lower axis of the ver- 
cylinder into the trencher, by the motion 
of the key a 
to the 
tnoved 


, which pillar we 


Under may be a ed to, or re- 
; of made to rub ot ſtrike againſt 


the upper part of the trencthier. 


cauſed a hand-bell {whoſe handle and clapper 
were taken away) to be faſtened to a ſtro 
wire, that, one end of the wire being made f 
in che trencher) the other end, Iich was 

© bent downwards, took Hold of the bel. 


pillar mf, 


body faſtened at one of the holes 


another body faſtened in a convenient poſture | 


53 


ogh two | 


To come 1 we See the . 


re 


mg erred 
to. 


another hole, made in the Gircutriference of | 


Fog N trencher, was wedged 


a guad of jron_or ſteel, leſs than 
retty thicknefs. The 
length of this ring was fuch, as to inake'the 
upper pat of the hammer {if I may fo call the 
piece of iton) of the ſame - ng th the bell, 


was ſuch, chat when i as. orced back the 
other way, 
pl ſkly upon the outſide of the 
Tur wancher being thus furniſhed Nc 
placed in a capped receiver, (as you know, 


for brevity ſake, we uſe to call one, that is ficted 


wich one or other of the braſs covers, often 
mentioned alread ,) the air was. diligently 


out; and then, by the help of the 
turnin g- key, the vertical 


a couple of fliff tes or {mall pegs, that were 
Fiſtercd at right angles into holes, made not 
far from the bottom of the cylinder, paſſed 
(under the bell, and) by the lately mentioned 
ſpring ; they N did in their paſſage 
bend it from the bell, by which means, as 
ſoon as the wire was gone by, and the ſpring 
ceaſed to be preſſed, it would fly back with 
violence, enough to make the hammer give a 


ſmart ſtroak upon the bell. And by this means 


we conld both continye the experiment at a 
cretion, and make the percuſſions more equal 


ſtrong, than it would otherwiſe have been 27 


to do. 


Tux event of our trial was; that, when the 
receiver was well emptied, it ſometimes ſeemed 


doubtful, eſpecially to ſome of the by-ſtanders, 


whether any ſound were produced of no; but 


to me for the moſt part it ſeemed, that "after 
much attention 1 heard a ſound, that I could 


but Juſt bear; and * which is 
thought 


* © Page the 105, 106. 


in (with a 
2565 en peg) a ftee-ſpring, to whoſe upper 
is part — 


icht at its return make the 


inder was 7 5 to 
go round; by which means as often as either of 


odd, me- 


from the bell 5 


a 


* 
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da come from a good way off 
often turning of the 


mine inſimuate itſelf, I ſhall not 


termine but to difcover . what intereſt the 


3 fill, made to 
was let in, the 


heard, and 


þ 4 until the receiver was again 
ait; though even then (that we omit not that 
F Be the ſound was obſerved to be 


ee ee 
; F what. I obſerved about. the ſound 
of an ordinary watch in the exhauſted receiver, 
add, that that experiment 0 re⸗ 


Tha ſhall now. 
| . penitus acumen retinert, r 


might, before it f 


this experiment in ſore reſpect more accurate 


| cemented: on to it,) being 


And becauſe it might be ft 


time, when the alarum ſhould . 

which it was, eaſy to know. by. the help of our 
other watches; but not hearing any noiſe ſo 
- foon as we expected, it would perhaps have 


hangs. it had ſomewhat, of the nature of 
e ee eee e 
„Whether 


receiver from being ſo 
have been, Which ſcore ſome little air 
poſitively de- 


ſence or the abſence of the air might have 
lg eee hn the Pound, I 


_ cauſed.the air to be let into. the receiver, not 
IE all at once, but at ſeyeral times, with competent 
| intervals between them; by which e 


tent it 


was caly to obſerve,, that the verti | cylinder 


and for the moſt 
when a little more air was let in, the ſound 


grew more and more audible, and ſo increaſed, 
repleniſhed with 


much leſs loud, than when the receiver was not 
Aerea the err. 5 

And whereas in the alread publiſhed phy- 
acquainted your 


" + oh & * 


pending inthe receiver a warch, "with a 29609 
alarum, Which was upoſely ſo ſet, that ir 


time to cement on the receiver yery carefully, 
exhault it very diligently, and ſettle ourſelves 
in a filent and attentive poſture. . And to make 


than the others wwe made of ſounds, we ſecured 
ourſelves againſt any leaking at the top, by im- 


ploying a receiver, that was made all of one 


had no cover 
xd only with- 
in, (when it was firſt blown) with A 
or button,. to which a ſtri mi 


piece of glaſs, (and conſequent 


be tied. 
that if the 
Watch were ſuſpended by its own filver chain, 
the tremylous motion of its ſounding; bell might 
be propagated by that metalline chain to the 


uppet part of the glaſs; to obviate this as well 
as we Could, we hung the watch, not by its 
chain, but a very ſlender thread, whoſe upper 
end Was faſtened to the. nt mentioned glals- 


button. W f | 
THhzsR NEB being one, and the air being 


carefully pumped out, we ſilently expected the 
to ring, 


been doubted, Whether the watch. continued 


| ging if if for prevention we had not ordered 
the matter ſo, that we could diſcern it did not 


ſtand ſtill. Wherefore I deſired an ingenious 


gentleman to hold his ear juſt over the button, 


nt which the watch was ſuſpended, and to hold 


it alſo very near to the receiver; upon which 
het told. us, that he could \Perceive, and but pal 


2 * *. 40 


"a nnn Phyfico-04 ech 


cn ctr 


round, when a little air 
5 of the hammer upon the 
bell (that before, could. how. and then not be 

part be but very . 
| ſcarcely heard), began to be cally. heard. And ma 


of his F 
the. firſt. prog 


altis corporibus non ſalum- Progucitur. in illa a $ 
vacuo (quicquid. tandem illud fits): uod fit in in- 


e give us 


glaſ-knob 


eaſy to be gathered out of the | 
and therefore not needful to be here inſiſted on. 


percoes | mething of ſound, (av ee 60 


come from far; though neither we that liſtened | 
very. inven va _ other parts of the re- 


ceiyer, not he, if his ear were; no more ad- 


vantaged in point of poſition than es, were | 


ſatisfied; that e heard the watch at all. Where- 


fore ordering ſome air to be let in, we did by 
the help of attention 


whoſe ſound was odd enough, and, by return 


begin to hear the 


ing the ſtop cock to kee 
getting in, we kept the o 
pretty While, after which 2 little more air, 


any more air from 


that was permitted to enter, made it become 
more audible ; and when the air was yet more 
freely, admitted, the by: ſtanders eauld plainly 


hear the noiſe of the yet continuing alarum at a 


conſiderable diſtance from the receyer ? 
From what has hitherto — | 
24S 


-» 
92 


y learn: What is to be thought of. 
kvered b 


the W Faincd. Merſennus, in that bool 


_—__ Snus à campanis,. vel 


bis bydrargyro plenis, Paſteaqus depletis, - ſed 


etiam idem acumen, quod in gere libero vel lauſo 


J auditur. Rag the proof 


bent : atque ſans 3 14 — 


aere quem iubus clauſus . includit, nibil — 8 N 
experiments ſufficiently manifeſt, 


that the 8 or abſence —— 


But though our e 


is of no ſmall importance as 5-5 
of ſourids, and- that the interpo 


may ſenſibly weaken them; — — ot and 
faithful a writer as Merſennus deſerves. to be 


favourably treated: and therefore I ſhall repre- 


ſent on his behalf, that what he ſays may well 
enough have been true, as fat as could be ga- 
thered from the trials he made. For firſt, it 
is no eaſy matter, eſpecially for thoſe that have 


not peculiar and very cloſe .cements,: to keep 


the air quite out for any conſiderable. time in 1 
veſſels; conſiſting of divers - pa jt ſuch as he 


appears to. have. made uſe And next, the 


bigneſs of the bell in reference to the capacity 
of the exhauſted glaſs, and the thickneſs of the 


gal, and the manner whereby the bell was 
n 


| ed to r 
hammer or clapper was made to ſtrike, may 


much vary the effect of the trial, for reaſons 


And upon this account we choſe to make our 


experiment, with ſounds that ſhould not be 


ſtrong or loud, and to produce them after ſuch 


a manner, as that as little ſhaking, as could be 
might be given by the ſounding body to the 

ſal made 
ſe; that haye 


glaſs it was included in. The 
by the ſame  Merſennus, to have 
duftry: enou 
be made to 

air, in ſuch veſſels as he: uſed for his bells,. 


„try whether a bag-pipe will 


though he ſeems to think it would ſucceed, is 
oF which your OE" will not, rg 
1 — 


thus low for a : 


icks, where he makes this to be 


paſt diſcourſe, 


ord the ſame ſound as in the open 


__ * 18 > bd 
, * ä - * 1 


. FT 


| inſtrument! (pert 


8 be y 55 
dwbllcit me to take trial Gf, af you 


rem ber 


 what'isreldted in the alinof iminiediarely fore. fiſta 


in experiments, ſhewing, that we could 
2 eee 


of 1 


— ons: 4 acuu 2 
un the f of the expeti t fequires: of 
Tp: rey had convenienty,” 1 would have 
inde ſome trials by conveying 4 al — 4 2 
ſome fuch as they "com: 
monty: call n Kit) _ tuned, into a larg 

upon -brifkly ſtriking” he 
| bigger it trument,” (tuned, as they 
5 to an uniſon to (or 750 that of the 
ſmaller inſtrument) T-ſhould have taken no 


iy revives, 6 the ifiter- 


— 2 — the Ane 4 were Wade 10 
move, to make the like trial after the receiver 
was exhauſted” And laſtiy 1 de- 
figned to y whether two uniſon ſtrings of 
the ſame inſtruments,” or of ' a couple to be 
placed in the ſume feceiver, would, when the 
2 e be of ſounds) was 
pumped out, yet tai ſuch a fympa- 
thy, as it is called, that upon the — e 
eee to ſtir: 
W may be varied; by employing for 
the external eee 2 wn intend of A 
fringed one 
+ AND beciuſs: contraries, as is i wd, 
ſerve to illuſtrate each other, I thought to ſub⸗ 
join, to the trials above related about the 


propagation of ſounds in a thinner medium 
than the air, ſome obſervations about the con- 


veyance of them tlirough that thicker medium, 


water : but having unluckily miſlaid my notes 
upon that ſubject, I cannot at preſent acquaint 
your-lordſhip-with what T intended, but muſt 


= e minen have een 
m. 2 1 $15 


"EXPERIMENT. XIII. 
Het the _ of 4 glaſe-drop in an, ex. 


bauſted receiver. 


ou know. that among, the 8 thas 
have been propoſed of the ſtrange flying 
| into a multitude of 

How the "ſlender ſtem of it comes to be broken 
off, oneof the leaſt improbable was taken from 
_ the preſſure of the air: as if that within the 
porous, (and as it were honey · combed) inſide of 
the glaſs, being highly rarefied hen the drop 
of melted glaſs fell into the water at its firſt for- 


mation, it was forced to continue in that pre- 


ternatural ſtate of expanſion by the e 
and cloſeneſs of the external cafe of glaſs, that 


incloſed the pith-like part (if I may ſo call it;) 
fo. that upon the breaking off a part. of this ſolid 


caſe at the W Saining acecks 


. 
- 1. Ty 


* 


* . ' 3 _ : 
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ge Rider. c. that þ the diff 
| ſucceed: When the air was pum 


der the matter, that the blunter 


broken off, and the gl: 


our capped 


Wy OS. 


and finding in the au p art very y little re: 
Ince” on the hight Lickied pr confe- 
quently weakened air included there, ruffics in 


pair With ſuch violence, as to ſhiver the ITY 


into 4 multitude of pieces. 


I ſhall not ho trouble your lotdſhip wit | 


the mention of what may be alledged EA 


tion this hypotheſis, eff 71 if it be e Gn. 3 


pared with” that accurate t of the phlæ- 


nomen of ſüch glafs drops, Which was ſme: | 


times ſince preſented to the ſociety by that 
eat ornament of it, Sit Robert Moray. But 
ſhall only ſay in this PE, that when I con- 
tion of che glaſs would 


out of it, it 
 wouldbe hard to aſcribe that effect to the erup- 


tion of the external air; J thought fit to 155 


what would happen, if a glaſs-drop v were broken 
whether: che! e nocd d then 8 ani | 


in our exhauſted receiver. And accordingly 
did, though not without ſome difficulty, ſo or- 


: Was "HifteRed to.a ſtable body (conveyed 


into the receiver,) and the” crooked ſtem was 


tied to one end of A firing, Whoſe other end 


Was faſtened to, the turning Rey; by which 
means, when the air had been gent pump- 


ed out, the ſtem Was 56 thortning the ſtring) 


into a thouſand 7 piecks. 


Ee Tkis Urpefifent 94 We after repeated 
þ hehe 3 pe 


gage to try, how far the air had been drawn 
1 20 we let the external air imp 


ly exhaiſted: 


EA FEN E T i. 
. the Palit of Ligbt in the exhaufted | 


„ Receivers. / | 

rden, 1 need not put your lofdſlip 11 
mind, that divers attempts were made to 
try, whether either a flame; or kindled coals 


would be made to continue for ſometime burn- 
ing in our receiver. But thoſe trials making it 
impoſſible; or 
very difficult to produce any durable light, 
fence of the air, by the burning 


evident, that it would be either i 


without the p 
of bodies; I thought it not amiſs, conſidering; 
the noklenels of light, to make trial, whether 
„ — ht be otherwiſe produced in our exhauſted 

r ſinee whether or no the attempts 


| ſhould prove ſucceſsful, the event would 4-9 


bably be inſtructive. For as it is the prope 
of light, wherr it is produced; to be diſcove- 


rable by. it ſelf; fo in ſuch a trial as we 8 | 


it would teach ſomething concerning light, to 


find that the abſence of the air would or would 
not hinder it from being produced. 


cution of this deſign, owing that hard fu- 


gar, being nimbly ſcraped with a knife, will 
afford a ſparkling light, ſo that now and then 


one would think that ſparks of fire fly from it; 


we cauſed a good lump of hard loaf-fugar tobe 
y placed in the cavity of 


—— and firml 

receiver, and to the vertical cylin- 

der forementioned we ee to be faſtened ſome 

pieces of a — which being not e 
C 


part of the glaſs; 


Irop was ſhattered 


ſucreſs; and having at that time 


up the water 
out of the pump into the receiver, and thereby _ 
found, that that delle Bad not been e 


In proſe- 


che 
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EXPERIMENT _ 1 


; out the Produtfion of beat by aii in th 
ane receiver. 


N opinion, (at gege- the incaſe 
;- pon arty to the attrition er wehe. 
3 — — ü— 
3 rr a a particular examination. But 1 wt 
K of the bees-wWan, would: a king of your lordſhip, that it was not any t 
q expand themſelves in dhe receiver, lating to this opinion, that chiefly in 
pk; by-+heir interpefiton between - the licht to make the experiment I am now abour to 
andthe eye nn give an account of; for I thought it mi ght 
on ; Which, de uſeful to more purpoſes than one, to beg | 
0 produce dy attrition /'a; ſornewhat- dur: 
heat, even in our exhauſted "receiver - -and 
fly: therefore, though e thut it 
top '0f the would prove n6+ | 
ning, ue e. bre arge f the ties 
| apron br mtg: — in what oy and with 
+ | | We | 
1 dee cure den ol which I now proceed to N dogriny ee 
_ theirchion might be, partiy that the aerial and - Once the fable trencher, Evid bens 
S 
7 of time t ſpring of tek er n, Maped a 
more and more ; and — — 
tation then received it has. ſpring was ſtrongly faftetied on the 'outfide; a 4 
r Not round piece of Brad hollowed almeſt Ie 4 
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my hand on either of them, and 


4 they Aber a conſiderable time retain a not in- 
che conſiderable d 


of warmth. 


Tut fame - 7 I cated th be made it the 


ica e ee for ſize ap Hove 
— 


piece of like thoſe of braſs we had juſt before empl 


oh WY 
* 
pk ' 
2 L 
IS 
ay 


pretty. way "oe rc res o berg ae 
e nds 


of emery was 2 
en to make them ode rank 


the turning of the 
W | produce, a ſufficient” motion; RG 
9 
ne to have a 
man; chat was uſed to exerciſe his hands and 
arms in-mechanicat: labours, upon which ac” 
count we ſent-for a certain lockſmith, that was 
a huſty and:Jexterous fellow. 054 %% 
e neceiry, be 
ing thusin readineſs, and a mercurial gage 
ing conveyed into the receiver, we pl. fv 
air to be diligentiy pumped out; and then the 
ſmith was ordered to turn the wimble, and to 
continue to lean a little on it, that he might 
be ſure to keep the turning · key from n up 
all lifted up by the former mentioned ſpring. 


_- WarLsT this man with much nimblenefs 


and ſtrength was moving the wimble, I watched 
the gage, to obſerve, whether the agitation of 
the ſtop- cock, and conſequently the -engine, 
did not prejudice the panty and for 
greater caution-I cauſed the pump to'be almoſt 
all the while kept at work, t hough that ſeemed 
not ſo neceſſary. a as 

Wu the turner of thewinble Was Amed 
; ee — — the air at the 
dover of the receiver, g up the turning 
key; and removing 2 

felt the pieces © braſs, berwixt whom the at- 
trition had been made, and, as we * 
ſiound both of them very ſenſibly warm. 

1 Fs. being tt 


whence — . 


be here 


the upper of theſe was of har 


| oak, the other 
of beach, ſuch a difference | 


n woods, to 


be heated by mutual attrition, being thought 


to be an ad us circumſtance. But though 
2 We ſwiftly turned as befbre, ahd 
the ſame perſon, nevertheleſs the wood 
not to me, Free ve 


any warmth; and yet that ray 5 | 
conſiderable attrition, by the great 
poliſh, which part of the wood had evident! 
acquired, which made me ſuſpect, that tho 
the wood feemed dry enough, yet it might not 
really be fo, notwithſtanding th e contrary was 
affirmed to me. But not being willing to fit 
down with a fingle trial, I cauſed the experi- 
ment to be re 1 with more 
1 r 
pecially upper piece of it, ba 
to a warmth unqueſtionably ſenſible. 


EXPERIMENT: XVI. 
| Bhou the focking of quick-lime in the ute 


receiver. 
pi ſeveral ſcopes I ities ar in waking 


the following trial are not neceſſary to 
particularly taken notice of. — one 
of them may be n at by the ug wr 
of this experiment to that immediately fo 

ing, and the phænomena of it may be men- 
tioned in this epiſtle, upon the account of thier 
dein exhibited by our engine. 

E took in an evaporating glaſs a conve- 
nient quantity of water, and having conveyed 
it into a receiver, and well drawn out the air, 
we let down into it by the turning-key a JP 
of ſtrong lime, about the bigneſs of a pi 


and obſerved not, that at the firſt imm wg 


nor for ſome while after, there appeared any 
conſiderable number of bubbles; but within a · 
bout i of an hour, as I gueſſed it, the lime 
began (the pump having been and being ſtill 
plied from time to time) to flack with much 
violence, and with bubbles wonderfully great, 
that appeared at each new exſuction, ſo that 
the infide of the receiver, though pretty large, 


ght, was at length lined with lime-water, and a 


a ſecond . | | 
3 Hence raght ws by ce fic, be 
9 2 , we cauſed the 

well refreſhed himſelf with 


1 after he 


det and drink; tolay hold of the wimble again, 


When the gage made it appear, that the receiver 
was well exhauſted, ſo that by further pump- 


ing the quick-filver ſeemed not to be further 
depreſſed.” And in this ſecond trial the nimble 


: Nn the pump in che 
Yor. III. 


for 4 of an hour, as I con 


great part of the mixture did from time to 
time overflow the veſſel, that had purpoſely 
been bur little filled; nor did any thing but 
our wearineſs put a period to the bubbling of 


the mixture, whoſe heat was ſenſible, even on 


the outſide of the receiver, and which conti- 
nued conſiderably hot in the evaporating glaſs 
jectured, _ the 


Bos” 1 


recelver was removed. 
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\ efixthe; 


ali differing 
It up 


. arvthe! dag tary 
be in:dup ropor- 
dino the dismeters of their > '{thoſs 
diainetem being p ble tothe [areas of 


dintely preſi, ) without very cm conſi- 
g the equality, that maybe between' tlie 
porn by oft airy: whoſe 
pared. / . be remem-· 


the quan- 


wen be-ve confide- 


two very Para: quantities of 4 bing mow 
oy fieir atpanſion/to.polleſs t 
arched in quantity of air muſt N 


n chan che. greater; an 
Fn? Yai 10 bring . to our pre- 


5 5 5 though both be lifted up i or? 
ofgam inch. the ſpring of a v * air muſt 


be much-mare Weakened than! that of a very 
oonfiderable-quantity, and ſo ĩt cannot continue 
to lift up its \weight, as the above-mentioned: 
proportion would (if e <0 poet . 
yertiſement); ſeem: to require. 
Tako then our conjecture in dhe lente 
now. declared, the ſucceſs of our trials is agree- 
able: to it inyiting us to contlude,” chat the air 
in the bladder, which was but two inches in 
diameter, was able by its preſſure to counter 
vail the: weight af 42 pound, which is about 
four times, the weight, that we lately obſerved 
the ſpring of a cylinder bf air of one inch in 


accortiing co what we have 
duplicate 


ormerly ſaid of a 
„42 pound ſeems to be 


Cy Wt of ſame what more than ought to have been lifted 


up in che cylinder of two inches bore, When 
that of one inch lifted up not above 10 pound; 


yet this diſagrees not with the hypotheſis,” if 
vie-canſider; that the ſubſtance of the bladder -: - 
tor wo ſtraitens the cavity of the ſmaller cylinder in a 


ter proportion than that of the bi 
on Troven: we have. thus (a6 3 che 
inſtruments we were able to procure would 
aſſiſt us) meaſured! the preſſure of included air, 
yet I muſt not forbear to advertiſe your lord- 
ſhip, that conſidering what I formerly obſerved 
to you about the weight of an atmoſpherical 


mon Air ig able in its natural ſtate (as they call pillar of an inch in diameter, I cannot bu think, 
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made itfit;.Ithought'it not amiß to employ it 1 
Moy eee ee cara | 
be ſne un to _ 


=: See Plate WI 1 gkl made like a cy 

1 9 e his orifices. 
9 8 4. covered 4 flat very firmly faſtene: 
„ 7 do it, the other orifice being wide open. The 

, depth of this veſſel was four inches, and the 
diameter ſhould have been preciſely, but wanted 
abaur a quarter of an inch of, four inches. To 

mii bol cylinder we fitted a wooden plug, . 

. . * 

| | ment, it was not quite ſo. - 

r e nd wlen 2 | e a 

haps rn ar made of a conſide — perf 

93 it might afford a ſtable baſis to we added a leſs broad weight or two; and then 
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RE But tliis laſt experiment, 


"oj He . chat the air was manifeſtly 


f 


Viz. he * 


XXVI. 1 ſince told your lordſhip, 


A Js 
| = 662. we tound to weigh above half a grain heavier, 


upon ſe 


even m receivers, that ſeemedithick enough!) pro- 


1 . ill we. perceived by 
withdrawn, 
1 dould meaſure, by the 
a mark and a pair of oompaſſes, that 
the plug e raised, as that it was con- 
can "that! the Fan e E 5 = 
mack 3 the i 14 ng! 
gfeat a.conarus, had not ſoundd it eaſier 
. ak at the neck of the blad - 
def, than to liſt up ſo great à weight, 0 
reckoning came to about 100 pMund df 1 


of ſome tequilite accommodations, 


hindered from! ting and promo- 
B the above 3 d hypotheſis 


we Were 


tin 
ade ne priſe, tha that a far greater weight 


t chi N hay been raiſed; if the bladder 
been ſtanchz and the rerciver high enough. 


. oy ts waar race that if a larger 


bladder de employed and included in þ-braf 


veſſel of aſufficiently wide orifice, a far greater 
weight may:'be.lifted up by the ſpring of the 


interhal air. But yet it will not be amiſs to give 
your. lordſhip on this occaſion this advertiſe- 
ment, wlüch may be fit to be taken notice of 
men 1 N 
me e retei at ought to be well emptied, 

too large, 8 too wide at the oriſice; 
* for-vtherwile; they will be expoſed to ſo great 

ſure of the atmoſphere, that they need be 
1 ſtrength to reſiſt it; and 


ly to their bulk, and which held out 
very well till che cloſe of the yet 

when they came to be very diligentiy exhauſted; 
they did, by reaſon of the wideneſs of 792 
orifices, begin to crack at the bottom. 


"EXPERIMENT. ü. 


IN one of my publiſhed experiments I the 


that when J en- 
woured, by the help bf | a ſcaled bubble, 


weighed i in an exhauſted receiver, to compare 


the gravity of air and water, I was hindered 
by the caſual breaking of the glaſs from com- 
hs 9 Wherefore I after- 
wards thought fit to repeat the trial; and though 
When L had done ſo twice or thrice, having 
given away the large receiver J had made #4 
of about them, and not being able ever ſince 
d procure: good one, that was capacious e- 
'nough for the tender ſcales I thought ſo nice an 
experiment required, I did not proſecute that 
hong fo far as L intended; yet this very diffi- 
Koa - with, to procure the requilites of 
invites me to ſubjoin the two 
EST wolte, which! kind "SHOE oy looſe 


Wr weighed: 


a bubble! in the receiver, which 


when much af the air was exhauſted, than 
when it was full. Afterwards we took Cut this 
ſealed bubble, ad gang found it to weigh 
68 grains and a half; then breaking off the 
ſmall tip of it under water, we found, that the 


air, ſo that it admitted 1 grains 


of water, for the admitted water and glaſs 
Vor. III. 
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welghed 193 Stains.” Then filling i it ful Well 


water, We Fund it to contain in all 739 grains 


of water, for it weighed 90% 4 grains: whence 
it is evident; that The" e between the 
weighrof water and Air Was lets than 1228 to 1. 

We yeiglled in the. receiver 4 bubble, the 


glaſs of "which weighed 6 grains: thie Air that 


filled it, weiglledin vacuo 3; of a grain the Wa- 
ter, that filled it, weighed 7201 grains: ſo that 


by thisexperiment the proportion of the weight 
« air to water is as one to 853 1. 


7 


g — 
2 
- E , 


V. 


Tre trials mentioned i in eſe TH though May 26; 


they were too few for ine to acquieſce In, yet 1662: 


being niadein a new way, and which has ſome 
advantages above thoſe, that have been hitherto 
employed to weigh the air, may yet ſerve to 
keep us from checontrary extremes, that liaye oo 
been avoided by.ſuch eminent mathematicia 

as Galileo, and Ricciolus; the former of which 
makes water to be about 400 times as heavy as 


the air; and the latter, whoſe conjecture is 
e times | 


much remoter from the truth, 
beavier. Heng 
Bo r it is 15 defireable a ling, 4 may 
ve of ſuch importance, to know the pro- 


oftion in weight betwixt air and water, that 1 
thall: not'ſcruple to acquaint your lordſhip with 


an attempt or two, that I made to diſcover it by 
another way. For, though at firſt ſight this 


experiment may ſeem to be the ſame with one 
- publiſhed à pretty while ago in the learned 


Schottus his -Mechanica bydrolico-pneumatica ; 


yet your lordſhip will eaſily perceive this diffe- 
rence between them; that, whereas the in- 


duſtrious author of chat \expgriment contents 


himſelf to ſhew, by the din 


tion of the 
weight of a 


glaſs, when the airfhas been drawn 


out of it, that the air, before ſt was drawn out, 
Vas not devoid of gravity ; 


does not on 17 perform the ſame thing, and by 
a ſuperadded c 
be thereby proved, but. it endeavours alſo to 
ſhew the proportion in gravity betwixt the air 
and water. The trials themſelves were regiſ- 
tered among my Adverſaria as follow : 
A ſmall receiver being exhauſted of air by 
the. engine, and counterpoifed whilſt it conti- 
nued ſo ; the ſtop-cock was turned, and the 
52 re-· admitted, Which made it weigh 36 grains 
more than it did before : 
louſies, - we cauſed it to be applied the ſecond 
time to the engine, by which the air being 
emptied once more, the glaſs was put into the 
other ſcale of the former ballance, and fo coun- 
terpoiſed ; and then the external air being re- ad- 


mitted, (which ruſhed in as formerly with a 


whilſtling noiſe,) there was found 36 grains or 
better requiſite to reſtore the ballance to an 
=quilibrium. | 


W took a ſmall glaſs receiver fitted witha 


ſtopcock, and having exhauſted it of the air, 
and counterpoiſed it, and let in the outward air, 
we found the weight of the veſſel to be in- 
creaſed by that admiſſion 36 grains. This 
done, we took the receiver, after having well 


counterpoiſed it, out of the ſcale ; and having 


Heat, by which it was ſealed up, had rarefied its applied it the ſecond time to che engine, we 


once more withdrew the air, and then turning 


the ſtop-cock. to keep out the external air, 


R we 


ircumſtance confirm the truth to 


and to prevent jea- 


cut, and then weighing it in the | 


1 


Ii being alſo 


more water was Sts op , we Pt v1? he 
b once more, do keep. it from. falling 
lame fcales, 


we. had wi the Ro 
E might 0 it on the ourhide.) we 


3 
whit 25 grains, (which bak 1 
E the air, that was equal in bulk 
0 17 e | * 7 
Was a very little) 650 grains, 
| e sf te age boner dre 
0 „ at the time when the en. 
1 wis made: Which 

fore take notice of, 


1 [circumſtance 1 1 
ecaule che atmo - 

by the baroſcope (wherein the 
carcuryroodthenaraginchocndtherequarters) 
W mera heavy; whach made n ethe leſs won- 
4 to find rhis' great, as at 
ad obſerved it to be herween War 


Ar 7 in | numeroos bubbles in the 
2 Ag Ea Where, though it tay 
8 -—_ 3 1 4 5 diſcerned be- 
yet particles by this opportunity 
| to Ex themſelves, extricated themſelves 
the water, and by might 
me what reſiſt the ingreſs of more z which is 
a difficulty, whereto the meaſuring the pro- 
portion between water and air in a heated æoli- 
Ea But the ſtealing in of any air, 
. let in, i mentioned but aa 
A = ares 
You lordſhip may perhaps think i ir ene 
what firange, that I ſhould preſent you trials, 
whoſe events do not ſo well agree together, as 
. expetted. But this very diſa- 
greement was one of the motives, that wed 
me 60 acquaint you wich them: for all thoſe 
compriſed in theſe experiments being made 
ANA ud not without, at the leaſt, an ordi - 
as they ſeem to make it pro- 
one may without any great error 
. the proportion of our Engliſh air to 
water do be as one to ſome number between 600 
1 1100 ſo it is not to be expected, that 
roportion, whatever it he that ſhould be 
ed upon, ſhould be accurate and ſtable. 
or - though learned men ſeem to have hitherto 
bees a tot BREE? e gab 


EX 5 eee e hh + Is an Ap 


4 2 4 « 161 4 * ) ” 8 * P 
LY FA * . * . 2 
" P 


9 
83 N counter» | 


ack. into a baſon the 


TE Ae of rake 
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tn yer the men of terry 


differin nough:;. which erg 
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- made hen I had the . 
ponderous in re 


I hope, Iſhall, if God „make further 
trial y ith the ſame veſſels, at times when I ſhall 


And I 
3 T 7 — 
only the ſchool-phi but moſt of the 
deny; a grany. Fehr 
no more than Waterin water; e 
where declared and explained my ſen 
this received opinion, | ſhall nor (cg; war 
of the little time I have remaining, ro-guſ = 
1 +for Which eee 


N 
wane, 


eee foe ar 
ham evince, that water has no 
weight in water, I have F elſewhere ſhewn thoſe 
proofs not to be cogent, and taught a practical 
way of wei In act with Spar as 

I 77 15 1 
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3 EXPERIMENT I 
About the iy nin; of two marbles 3 
wiſe to be pulled aſun 7 4 gr 
weight) by withdeowing the . US the 
air from 


PN our formerly bliſhed A 
noel 
t p an attem 
225 Fant, couple of 1 
aſunder, by withdrawing the air from them. 
But though 1 1 00 their coheſion 
depen of che air, yet not 
ek * ed with all the accom- 
modations requiſite to make an experiment not 
eaſy to be ed ſucceed, I thought fit, 
when 1 afterwards oh efron, is yok 3 
cute what I then b 
F — 
yet whoſe ſucceſs will not, I preſume, be unwel- 
be n bh noſe than t- 
ters of fact; whence ve 
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in, but which ſome recent fabourers of our hy 
potheſis have declared themſelyes to be troubled 


| with) is not ny teconcileable to our doctrine; xperiment 
| e. e before,” as "ity appear by che following 


n 


it; notwi -what Has lately * 
liſhed wn the ſuppoſition of a caſe; 
at firſt Bluſh mi ſeem ſome What of à kin to 


| _ 3 by a very learned writer, 


againſt our — 
_— 7 as very civi 2 Pro- 
1 4 an anſwer may in due * 
In dere it, be requrned.” 
Wr wok two flat" found 


* whoſe 2 


mags, each of 
them or two inches and about th | 


diameter; and having put a little oil Been 


them to keep out the air, we hung at 4 iK 


faſtened to the lowermoſt a pound weight to 


ſurmount the coheſion, which the tenacity; of 
exhauſtion-of the re- 


che oil andthe'imp 
, ceiver might give them. 


Then having fuf- 


_ them in the cavity of a receiyer, at a 


k that 9 tally a- croſs it; when the 
ed, and ready to work, ſhe ſhook 
* 20 de Rrongly, "That thoſe,” that were wont to 
mange id 
much ſhaken by the operation. Then begin- 
ning to pump out the air, we obſerved the 
marbles to continue 3 ined, until it was ſo far 
drawn out, that we | 
ther they would ſeparate. But at the 16th 
fuck, upon the turning of the ſto (which 
E out of the receiver into 
' the pump,) the thaking of the engine being mak 
almoſt, if not quite, over, the db ſpon- 
a tabeouly fell aſunder, wanting that preſſure of mak 
the air, that formerly had Kept 8 together : 
Which event was the more 7 conſidera e, not 
only becauſe they hung parall 
but adhered ſo firmly togeth 
put in, that having tried to pull them 8 
and thereby obſerved how cloſe they ſtuck to- 
ether, I foretold it would coſt a Eh deal of 
pains ſo far to withdraw the air, as to make 
them ſeparate; which conjecture your lordſhip 
will the leſs wonder at, i Ladd, that a weight 
of go and odd pounds, Haſtened to the lower- 


together, when they were 


: moſt marble, may be drawn up together with 
the uppermo oft; | by vertue of the firmneſs of 
their coheſion.. © _ 


N. B. Tuts is not the only t time, that his 
experiment ſucceeded with us. For ſometimes, 
when they were not ſo cloſely preſſed together 
before they were put in, the disjunction was 
made at the 8th ſuck, or ſooner, and we 
| ſeemed t6 ourſelves to obſerve, that when we 
hung but half a pound weight to the lower 
marble, it required a greater exhauſtion of tlie 
receiver to ſepatate them, than when we bun 
the whole pound. 

- ArTzR; having prackedod: this far wi 
the ihftrutnenth we then had; meeting with an 
artiſicer, that was not altogether unſkilful, we 
directed him to make (what we wanted before 
in that place) ſuch a braſs-plate, to ſerve for a 
cover or cap to the orifice of receivers 

= 1 We. e enen een 
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Ten eee ocenßon io Mention already in 


Jubled, it would not be near io 


do be diffident war- 


. 


e N 


9 yes 

me u : by the he 

Which"cortwivaice We the tet) i | 
ent imich farther than we could 


We ſaſtendd to-the lower 


temember not the preciſe number,) and having 


Eernented the capped receiver with the marhles 
In it, as before, to the pump, we did by a 


your ſtring; whereof one 7 was tied to the bottom 


is turning-k and the other to the up- 
permoſt marble; and which (ſiting) paſſed 
through the crank or hook 11 to the 
braſs-cover 3 we did; I ſay, by the help of this 
and by turning round the key; draw up 
the perior marble, and by reaſon of their co- 
erence the lofrermoſt alſb + eier with the 
eight that Hung at it! by which means being 
ſure, that the two marbles ſtuck tloſe together, 
"we began to pump out the air, that kept them 
coherent ; and after a while; the- air bein 
1 y well with the marbles fell aſunder. 

t we having ſo ordered the matter, that the 
Lowetmoſt-could fall but a little way beneath 
the other, we were able by inclining and ſha- 
king the engine to place them one upon another 
again, and then letting in the air ſomewhat 
haſtily, that by its Ipring it might preſs them 
hard together, we found the expedient to ſuc- 
ceed ſo well, that we were not only able by 

e abovementioned cylindrical key, to 
uppermoſt marble take up the other, 
and he annexed weight; but we "ee fain to 
1 777 uch more laborious and diligent ex- 
re 8 the air, to procure the dis junction of 
the marbles this ſecond an, than was neceſ- 
ry to do it at the firſt. 

Au p for further prevention of the ices 
or ſcruples, that I foreſaw ſome. prepoſſeſſions 
might ſuggeſt, I thought fit to make this fur- 


ther trial; that when the marbles were thus 
aſunder, and the receiver exhauſted, we did, 
before we let in the air, make the marbles fall 


upon one another as before; but the little and 
highly expanded air, that remained in the re- 
ceiver, having not a.ſpring near ſtrong enough 
i A ages them together, by turning the key we 
eaſily raiſed the uppermoſt marble alone, 
wh out. finding it to ſtick to the other as before. 
Whereupon we once more Joined the marbles . 
together, and then letting in the external air, 


we found them afterwards to ſtick fo cloſe, 


that I could not without inconvenience train 


any farther, than 1 fruitleſly did, to pull them 
fairly aſunder; and therefore gave them to one 
that was ftronger than I, to try, whether he 
could do it, which he alſo in vain De 
to perform. 
_Anv now; my lord; though T had thougt 

of adding divers other experiments to ofe 
I have hitherto entertained you with ; yet 
(upon a review) finding theſe to amount al- 
— to fifty; Þ think it not amiſs to make a 

e at fo convenient a number. And the 
rather, becauſe an odd quartainary R 
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experiments, in Whoſe company it origin of R of which notes thoſe, th 
now appear. But the ſtationer earneſtly re- concerned effluviums, being the moſt co 
preſenting, that : divers experiments being re- - T referred them to four general heads; 
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ing ones alone would = give the book a courſe, the others being withheld, as 


breadth ; I onlentel, Lg is ſolicitation, to compan 
annex to them the ne ing obſervations, ſolute lependence, but that they ma 


well 
becauſe of ſome affinity between the ſmall at- enough ſpare it. And I make 109 18 . 


mo heres of leſſer bodies, and the great at- to let it appear without them, becauſe the it in- 
mo ere that ſurrounds the terreſtrial globe; in ducements already mentioned are not à li 


which the other, that do at leaſt dar to com- ſtrengthened by this ſuperadded conſi 522 
poſe it, are loſt and confounded, as brooks and that the following notes may give light to. ſe- 


rivers are in the ocean. And to: ave the reader veral of the obſervations T have made, of ſor 


the pains of making gueſſes, to what kind of leſs heeded phænomena of the alterations of he 
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* operations and 
1 to run into enger 124 which, though utterly at a loſs. And though the vul 
PE to one another, do almoſt 


the true to be poſed by the ſame 
; admire... For the vulgar of men, yet in e 


ngs, cannot eaſih iy imagine any other agents but, to ſolve the more m 
In.nature, 25 tho 


u N. ge Wart 2 * bs - . 
* 


ri E Lchool philoſophers, oy the * n an-effect; 25 * cannot. "ſcribe 
drr, in mien e more abſtruſe to ſome-palpable, or at leaft ſenſible' efficient, 
* ænomena of nature, they are, and ſtick not to confeſs themſelves 
of 

17 8 con- philoſophers will not | acknowledge 1 
ena with the 


. to converſe with the ſchocl-philoſophers, on i do 
' and to conceive; groſly of not only refuſe to acquie ſce in ſenſible agents, 8 


nomena 
that they can ſee, if not of nature, nay and moſt of the Km ones 


fo © touch, and handle; and as ſoon as i. too, der ſcruple not * co far to the other 
| _ tide, 
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97 and haye. 3 
8 dot only e inconceivable, at leaſt 
cannot, admit. Any, Jas | 
| 55 les porn notions:. they ' aſcribe all abſtruſc 
&s to certain ſubſtantial 4 28 Which how- 
ever, they, call material, becauſe of their de⸗ 


pendence hy Ha 5 they þ 


g but to, ſpiritual beings * 
prom ga MS ee or en they be 
not performed by viſible bodies, m 


ings there is 4 wid. 


inviſible Cot uſcles ; by 
ter phano- 


"the  difficulter phzno- 
lt oy. wich 


ſible bodies and ſpiritual 
de fort; of agents, 
Which a great, part 
mena of nature are, prod 


8 intelli igibly. be explicated thoſe phæ nome- 


wh t were abfurd to refer” © 155 for- 
ich apa e to the latter. 


J's ; fake I will refer the notes, 
me about. effluyiums, 


all of any A 


5 


| . AT, oy eite as liquo 28; and ſuch 
 &. are. manifeſtly either mch or {By ſhould 


eaſily ſend forth emanations, willI j prefume be 
Sand, without. much difficulty 3 eſpecially 
ing the ſenfible evaporation; that is ob- 


TI to * obſerved in water, wine, urine Sec. 
| of parts 9338 5 or 


1 5 * emit A Win 
3 . enough t to 
| len proved *. 2 4 - 1119 
| 408 admit t the ator) a 
er, the Carteſian, 1 think. It, ma 


aro Pars, 


„ and Epics, each indi- 


many 0 dies, we are treating of, may- 
e:f\ d exh leable as to their very minut 
Parts. or, e to the doctrine of Lu- 


| Ai; n n 7 1 5 an 7 
eddeavour AR ; ſo that though it may 
Jo co licated in. fame concretions with other 


a while; et it can ſcarce otherwiſe be, 
by ths Jnceſſant . endeayour of all 'the 


£5 Parts, 0 to haye its avolation hindered | 


pos to get looſe, ſome 
time be EE to extricate themſelves, 


1 7 125 0 dugh the Carte fians do 
wy oY innate wogor, 


| The. .acconding 


nnd ha 


fircaming, HE DE them x 
dumed /to, ſhake 
them : by which continued concuſſion now 
ſome particles, an d then others, "will be thrown 
2 wp; off, Jn the air, of. other contigu- 
to reeeiye them. But thodgh 
by by chefs” nd perhaps. other copfiderations, I 


might endeavour . to_ ſhew. 2 priori, as they 
e robable oonliſtent bodies 


9 — — Wa «44 4% 


| are 9 N B Nr T 


ive ſuch 1 dowed 


by. immaterial ſubſtances So, Tel. Ks Vi- 


he afforded us by cam 
ſuch as are cn y obtained from harts- 


to four | 
Ks mentioned i in the 
with a cotk; without leavi 


of the efluviums 07 bodies of a cloſe or folit 


| efluviums.” 


; of them ſhould from 


BODE s 


| Core are — OY 


UE 3 it may 


laſt be us e N and more uſeful, to prove it 
4 poſteriori,” 


on e experiments, and 
other examples 3 

Tur then A dry rand conſiſtent form dos 
not neceſſarily A in the bodies that are en- 
ith it, an indiſpo ſition to ſend forth 
ſteams, which. are, as it N little colonies of. 
particles, is evident, not only in the leaves of 


damaſk roſes, whether freſh or dried; as alſo 


in wormwood, mint, rue, &e. but in amber-' 
greeſe, muſk, ſtorax, cinnamon, nutmegs, and 
other odoriferous and ſpicy bodies: But more 
eminent examples to our preſent purpoſe uy 
mphire, and volatile ſales; | 


horn, blood, &c.' for theſe are ſo fugitive;' 
that ſometimes I have had a conſiderable Jump 
of volatile falt (either of fermented” urine, or 
of harts-horn) fly away by little and little out 
of a glaſs, that had been carefully ſtopped 
ſo much as 4 
grain of falt behind ; it. © And as for camphire; 
though by its being uneaſy to be powdered, it 
ſeem to have heli of toughnaſs or tena- 
city in it; yet I remember, that having for 
trial's fake count iſed i it in nice ſcales, even 
a ſmall lump of it would in a few hours ſuffer 
4 viſible loſs of its weight, by the avolation of 
ſtrongly ſcented corpuſcles, and this, though 
the experiment were made both in a wage win- . 
dow, and in Winter. > 

Bur 1 expect you bald tequire 5 


texture: wherefore I proceed to take notice, 
tllat amber! hard- wax, and many othier elec 
trical bodies do, ae Be are rubbed, emit 
For not now med- 
With tlie 2080 5 nions about the cauſe 
nd manner of electrical Tae et beſides 
: thi almoſt all the modern Ara N that aim 
at explicating things intelligibly, aſcribe the 
Attraction we are fpeaking of to corporeal 
elflures z And beſides that 1 hall ere long have 
xccaſion to ſhew ou, that there is no need to 
mit with Cartefius: that becauſe ſome electri- 
cal bodies ate very; cloſe and fixed, what they 
einit upon tubbing is not part of their own 
ſubftance, but fotnewhat that was 1 15 
in their pores: beſides theſe things, I 'fay, I 
have found, that many electrical bodies may by 
the ve1 noſtrils be diſcovered; whien they are 
well rubbed, to part with ſtore of corpuſcles, 
as T have particularly, but not without atten- 
tion, been able to obſerve” in amber, roſin, 
bri mſtone, Se.. 

I know not, whether it Will be worth' while 
to take notice of the great evaporation I have 
obſerved; even in winter, of fruits, as les, 
and of bodies, that ſeem to be better ET 
as eggs; Which, notwithſtanding the ddoſeneſs 


. of their ſhels, did daily grow manifeſtly lighter 


and lighter as I obferved' in them, -and di- 

vers other bodies, that I kept long in ſcales; 
and noted their decrements of . But 
Perhaps you will be pleaſed to hear, that ha- 
Ving a mind to ſhew, how conſiderable an eva- 
poration is made from wood, I cauſed a thin 
cup, capable of 5 about a Lg or 1 
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rom. water, 1 and ders of the. 
. ink ft to deny, 


a dee 
wich copper it is made 1 
I: all noc deen ein fa fbr an workman, 


23 ITE —— 
5 inſtahes to our ent & ſinct I have 
found; that ſome. — (for 


have fowid thoſe mincral very differing in 
| | as to ercred double 


| —— herd ant hey Gon 


| . 
A capers rats 7 
fenſtve, when, 70 make it ſo, I had the curioh- 
ty to cauſe a piecs-of Tolid/-black marble to 
have divers off from: it with a 
chixel and a hammer: for the" rakes ſucceed: 
ing one another faſt enough to make a great 
concuſſion of the parts of the black marble (for 
in white, which is not — the trial will 


| expected; u rank unple: ſmell; and 
| — — not dif. 
emanatiom. 1 remem- 


ee rhangng 
— — 3 by 'rub- 
— gr ves ont -againdt; the other, I 


<afily, acœ ing expeſtation, excite 
a ſtrong ſulphureous — I have: alſo tried 


upon a oertan minenil mag, that was ponde- 
us almoſt n 2 metal, but to me it ſeemed 
rather an anufutil- kind of marchaſite, that I 
ud. i a trice, without external heat, make it 


emit more ſtrongly ſcented-exhalations, then 1 


could: contntediy.endure: 00. which I ſhall add 
this: cxatmple> mate, that hawing once made 3 
chemie mirture of a metaline body and 
vonguhtrd mettury, which yo will believe 
could:not but be poridendus; though this mix- 
rurt had "endured a violent a fire as 
was neceffary to. bring it to ſuſion, in order to 
caxft ir into ting: yt it nas; ſo diſpoſed to 
wich ed efluxes; that a very inge - 
midut pern, that practice yſick, and was 

chere when I made it, begged a little 
e it f me for ſome patients troubled with di- 
ſtemper in the eyes, and other parts remote 
enough tom the hands which he affirmed 


himſelf xo-have very happiiy rum, by making 


rhe padiant wear a ring of this odd mixture, or 
wearing u fictie of it as an ippenſum near the 
dilaffocted 


f make a vitrum Saturn 
. | eee 
de ſund or coyftal; ou it helps 40 bring to 
— — ponde- 
rous, and yet not dzvdid of cledricity ; and I 
eemember; thathaving ſumetimes cauſed braſs 
t f w'bemumed: bke wand, chat I might ary, 
Whether ſo great, though inviſible; a concuſ- 
Den of all-che parts would not throw off ſome 
—— rg de ſmelled, I was not re- 
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already noted, muſt according 


t- be acknowledged to operate by ſubſtantial ema- 


of them will ſtrike fire lik 


great ule, that is made o 


po neu 1 — Fut be be- 


E 


whereof tagether 
enquired of 7 
who uſed. to peel great quantities of 
bras; whether he did nat often find it 
more ſtrong 3; and he informed me, that he did. 
the ſmell being mes ſo ſtrong; as to be 
offenſive » rangers, chat came ta his. Hop, 
a mars. 

1 eee now to the efluviums of lid 4 

hard. bodies4: of which, if moſt of our corpul- 


: culanian philoſophers, and divers others be not 


much miſtaken, I may be allowed to give in- 
ſtances in all electrical bodies, Which, as I have 
to their doctrine 


nations. Now, among electrical bodies I have 


obſerved divers, chat are of ſo cloſe a texture, 


that aqua fortis itſelf, nor ſpirit of ſalt will 
work upon them, and to be ſo hard, that ſome 
Hines. Of the for- 
mer ſort. I have found. divers gems, which 1 
named in my notes about electricity; and even 
the coimeſiag ay Which, 1 eren to attraX 


it hate a — g/g 
2 it, I have yet found it ſo 9 as to 


fire rather better than worſe than ordi- 
nary flints. Aud to ſhew, that nq hardneſs o 
# body is inconſiſtent with its being electrical, 
Lihall add, that though diamonds be confeſt 
to be the hardeſt bodies, that are yet known in 
the world, yet fre _ experience has aſſured 


me, tliat even theſe, whether raw or poliſhed, 
ure very manileſty, xn Leer vigorouſly 
ande elect 


; AND to let you 1 that Lnecd not to have 


: Wee to this kind of bodies, to prove, that 
very ſolid ones are capable of effluvia; I will, 


to what I have formerly noted about the odour 
of black marble, ſubjoin two or three. exam 
ples of the Ike nature. 0 

Tas firſt ſhall be taken from a fort of of- 


cretions very well known in divers parts of 


Lay by che name of cugoli, becauſe of the 
it by the glaſs-men. 
Thaſe coneretions, you will A believe, are 
very hard, as other cel of that fort are 
wont to be; and yet bei invited by m con- 
jectures about the atmoſpheres of bodies, to 

try them by rubbing them one againſt, the 


other, I 3 as I 3 at they afforded 


not only a pereeptible, but a very ſtrong ſmell, 


which was far from that of a perfume. 
Au p this brings into my mind, that having 
met with ſome ſtones cut Out of humane blad- 
ders, whoſe texture was ſo cloſe, that I could 
not with corroſive menſtruums make any ſen- 
ſible ſolution of one, whereon. I made my trial, 
though, to facilitate the h operation, part 
of it were reduced to fine powder ; yet by a 
little rubbing of one of theſe ſo cloſely ed 
N it wauk yg — a rank fel, 
e Wines 1 


— 


= \ l r 
= = S — 2 — Oo 
. A _ - $omrwe — L _ — 2 * =_ 
vt 


n 
— Heer ere nnus— 2 


a 


— TI I 3 
— — — — — — 
s N —— 6/2 * 
.. . 


| ant} though b ke 


_ the ehquity T inade of the artificers, 'whether 
greater pieces of iron they did not 
ey fin Cl aue frong and — 


al e notice, chat a body, capable of being the 


of iron, whereon we inde our ally or ſome 
accidental diſpoſition; which wag at that time, 
being winter, in rity organs of ſmelling, the 
odour ſeemed to me but very faint; en 


In turning 


= the! N ſs is wont vr Wy hi 


vecaſions;” Rifles,” if I may ſo ſpeale, the 
ſmell, and keeps it from bein 1 
notice. of; yet r poi pape ly cauſe, as I re- 
miemnber 1 have done, the FRG u of water to be 


ways 13 52 e by the 


5 ek the two bodies they iſſue or N 


ey proceed from both ; yet it ſeems probable 


be tow me of the ſteums come from 


tte iron,” auch ir n wore than probable; that if 
1 proceed not from that metal, they "muſt 
from a body, chi ic ſo hard, as to be able to 


. 
** 


pine Foot ſſions im aerice upon Iforcuind ſteel | 


homely | 5 err 4 EY T4 Ib 22 *. 2 FLIES EW - 4 1723 


head, is furniſhed me by marchaſites, ſome of 
which would after a ſhort concuſſion- without 


external heat de macde to exhale for 4 pretty 


while together aKrors ſulphurecus odour, and 
ret wete ſo Hard, than when ſtruck with a ſteel- 
0 CO would not eaſily breaks them) 
ed*us ſüch a number of ſparks, as 

3 ſtrange enough. And it is known, 
par it is from their Alfpokrion s ſtrike fire, 
Twhich fer 1 tare rick rebut to all ſorts of 
mnarchafires,) that this kind of mineral is, "by a 
| me frequehtly do be met with in writers, 
led pyrites. And in this example we may 


e of corporeal emanations,' Aye at once 


I remains dow, chat 1 manifeſt, tub een 


dhe edneſd 6 bodies is not incompatible yet” 


8 with their di likes eh to:emit efliviums.” 
E Jig ght oh this occaſion;” that a 


y muſt have endured fuſion tö attain their 


9975 deve forts; ver they Will without heat 


0 pay nicate to Bass antimoniat expifations, 
Wich Which "thoſe liquors being impregnated 


EC add, « that divets * bodies are very fixed - 
in be fre, and particulatly chat cryſtal, as we 
have more than. 2 tried,” will endure ſeveral 
3 and ein tions in water, without 


xccels will not be like mine, if ö 


Which 


Tu laſt eme 1 Well pace under ch. 


both her) ſolid and very pondere m. 
\ 170 us a rin; ard'alls'its glaß, though 


ne emetick 14 P0 purgative, I might alſo 


into a great — Niel Pages.« 21 
4 cauſe the above named antimotiial bodies: will 


after a while fly away-in a ſtrong fire, and he- 


wy cauſe the effluviums af cryſtal are nat ſu ſen- 
4 ible as thoſey which. can immediately affect our 
dar- eyes or noſtrils, I r 


ſuch a I hope uli: make: it needle6 fur ine tn 
add any more, it being of a body, which muſt 
have ſuſtained any exceeding» vehement:fire, 
and'is looked upon by moſt: ofiche chemiſts as 


| more undeſtroyable than gold-itſelf i and that is 


glaſs, which is able, as you:know,;ta endure ſo 


| = Ep that yu did not per- 


Lhould: of all bodies name it on 
But my about the 
1568 bodies lng me to] think, 


e de e wel migh afford me a confirmation. 


very lirtio ile two e — 3 
I remember, of the finer: ſort) one againſt th 
other, they would not only yield a ſenſibla 
odour, but ſometimes ſo ſtrong an one, as to 
be oſfenſive. By which you will eaſihy per- 


ceive, why I told 1 that I dic not ac+ - 


quieſce in the Carteſian argument againſt elec - 


trical bodies performing their. operations 
emanations of cheirown ſubſtance, drown from | 


; e Gir bodies 
— — roger yon bare 


too'fixed o n ro | 
_ lately | 
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EX 60 wr I preſume, je Ra notice, 
chat, according vo what I intimated u while ago, 
Ichave forborn in the 9 
mention thoſe effluvia of ſolid bodies, that 
need the ion of the fire to be obtained, 
in the pine wd, — ao! Auring the 


ſumtmer, and eſpecially at noon, and . in ſou em 


chmates, his heat makes many bodies have | 

little atmoſpherez, that e cannot ſo well dif | 
cerri that they har oDnſtantly 3 I ſee not, hy | 
I may not be allowed to aſcribe atmoſpheres 
to ſuch bodies: as bhave obſerved to have them, 


| when the 'ſun-ſhines' upon them; and alſo to 


think; that the like may be attributed at leaſt 
ſometimes to ſuch other bodies, as will do the 
things uſually. ven * ng who 
which 1 Sine: * 
Or theſe two erer of edler 1 ſhall for bro 
vity's ſake name but two or thfee exam *. 
and'then' haſten to a concluſion. 15 
Tur firlt"of theſe 1. I 
borrow from my obſervations about 
among which this is One, that to ſhew, that the 
r and uſual manner of exciting fuch 
e 
— 8 "Pt A 
e, and having in a — 
— — ou 
F In 
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- . Seat bumber, if not the greateſt 


ſpeak of; ſo 


1 1 I's * 15 
1 0 gree of: hear 1 — — bee 2 


on — chen probably, gedureable. from 
obſervations, 


bodies, whether anj- 
mal, | er mineml, may emit efflu- 


wum, and-thatigven thoſe hat are ſolid may, 


at leaſt ſometimes, have their little atmo- 


2 though the neighbouring ſolids will 


keep the evaporations; from being every 


; way ambient. W referenoe to the bodies they 


iſue from. 
Fos at theinkances hüherto alledged (which _ 
are not all that I copld have named) do plainly 
ſnew. iba dre. bodies, and ſome that have 
not been thought very eln are ſuch as we 
e induce me to be- 
kev, ther there may be be many” Tae; of the 
hke nature. - 


HAS. as: fonit- tay; have (har 1 
know of) hd th ariobty t.make uſe of nice 


wales, which ſuch trials 


to examine 


= tons of -inanimate bodies, which if 


+Hereafter do, I make little doubt, 
Nap light on many things, that will 


confum chat we harr been propoſing, by 


their finding. that ſome bodies, which are not 
yet known 40 yield exhalations, do afford them, 
and tlut many others d part with fat more 
copiom ones than is imagine. For one would 
not eaſily have thought, that ſo extremely 
cold a de as a folid piece of ice ſhould make 
ap lentiful evaporation of itſelf in the cold air 
of a freezing night; or that a piece of wood, 
that: had long lain in the houſe, and was light 
enough to be conveniently hung for a long 


time at a ballance, that would loſe its =quili- 
Vor III. 


\ de ven NP made and therefore I ſhall 


; cauſe; if the Carteſian 


. * bat, a quarter of 
leſs than a migute of an; hour 
(nk . enough, to make the ſcales 
es that in winter. 
ing (which is my Second conüde- 
wink were male 3 od inſtru · 


= 8 oorpor 
ee n aoK, . 


Purgative p 


"= me, 9 not. 15 th tradition, which 
may perchance be 


. 


& notice, that though the loadſtone 
e concluded o have conſtantiy about it 3 
great multitude of magpetical efftuvia, which 
may be called its atmoſphera, 5 it has not 
6 loſe any thing of its weight 
by the xecely of ſo many corpuleles. Bur be 
obo pie 
tiſms be admitted, the argument drawn 
this inftance, will not. be ſo ſtrong as — 
and as it otherwiſe would be I ſhall add a 
more -unexceptionable  exa 


3"; 

mple, for I know 
vou will grant me, that odours are not diffuſed 
ta a diſtance without corporeal emanations from 
the. odorous body : and yet, though good am - 
ber: greaſe be, even without being excited by 
external-heat, conſtantly ſurrounded by a large 
atmoſphere, you will in one of the following 
diſcourſes find cauſe to admire, how inconſide- 
rable the waſte of it is. 

I it be ſaid, chat in tnt of time a decre- 
ment of weight may appear in bodies, that in 
2, few. hours or days diſcovers not any; the ob- 
jection, if granted, oyerthrows not our doctrine, 
it being luſficient to eſtabliſh what. we have 


been ſayings if wr have evinced, that the effiu - 


via of ſome bodies may be ſubtle enough not 
to. make the body by their avolation appear 
lighter, in ſtatical trials, that are not extraordi- 

narily (and as it were obſtinately) protracted. 

And this very objection puts me in mind to 
add, that for ought we know the decrement of 
bodies, in ſtatical experiments Jong continued, 
may be ſomewhat greater, than even nice ſcales 
diſcover to us; for how are we ſure, that the 
weights themſelves, which are commonly made 


of braſs, (a metal very unfixed,) may not in 


tract of time ſuffer a little diminution of their 
weight, as well as the bodies counterpoiſed by 


them ? and no man has J think yet tried, whe- 


ther glaſs, and even gold may not in tract of 
time loſe of their weight, which in caſe they 
ſhould do, it would not be eaſily diſcovered, 
unleſs we had bodies, that were perfectly fixed, 


by r to which we might be better 
T 


aſliſted, 


Si. 
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true, yet. unwilling to. build 
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. wel its, er Ye Mb; which 
| Wilt loſe more can gos aff 


i 


reſs may be-divers/other wayy; belidey thoſe 
furniſhed s ee, "of chſcovert 
effluwia of 


8 that it wot Take to'conchd TN 


: the rather etl that you wouk!' rake not 
becauſe my chief rs, not ny) Legge ih 
3 de N 5 Irn the 


occhltiqualitics ;: and it may con 
n ee eral of them, t6 know, thite 


or ar mat fall number of bod Wa 3 


read-what 1 helf u. 


ent a fire, 


offend the noſtrils, Per ſhould'we we eaſily be 
heve; if ——_— not aſſure us Of it, — 


a diamond, 3 you” the hardeſt 
known body in the wor 11 ould - by a little 
ribing bo wads'r to Wich electrical effluyia. 


Nay,” {that I may give ſome kind of confirma- 
tion 0 that Part of the. laſt paragraph that 
dec it,) I ſhall add, that T'once 
had u cia ae ich: bi 8er than a 
pea, which had never — 4 "poliſhed. or cut, 
whoſe electrical virtue was ſometimes ſo eaſil7 
excited, chat if 1 did but paſs my fingers over 
it to wipe, the virtue would diſcloſe itſelf; and 
if as ſoon as I had taken it out of my pocket, 
L applied a hair to it, though I touched not the 
ſtone with my fingers, that I might be ſure 
not to rub it, that hair would be attracted at 
ſome diſtance,” and many times one after an 
other, eſpecially by one of the ſides of the 
ſtone, — $20 was made up of ſeveral 
almoſt triangular planes ;) and: though! "this ex- 
citation of the diamond ſeemed to 
only from the warmth that — 
—— yet L did not find that that warmth, 
though it ſeemed not to be altered, had always 
the ſame effect on it, though the wiping it 
with my finger failed not (chat I remember) 
ta excite it. Something like this uncertainty 
| 1 hag obſerved i in Wr — of we; 
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Hine | an nequaiptance SITES which I et 8 
e de. eye have 
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Not probably have ever been 


cb Un 


POTEN 


ech 


me; which would 


de conſt 
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ly er a" foot” Upon the” 


odged ic be a an not a bloed- 

tone; and conſequently 1 Thould not” have 
t, chat it could” have cninunĩcated me- 
dieinal efiuvia apf Priated to exceſſive bleed- 

if the: wearer of it had not been ſubhect 
to that diſeaſe, and had not oſten cured Both! 
himſelf and'others; by weating'this'ſtone about 
his neck; which if hẽ leſt of; as Tomietimes he 


did for trial's ſake, his exceedingly fahguine 


complexion (to which 1 have tarely feen = 
march): Seal in a few days euſt him into re- 
lapſes. What IT have elſewhere told you about the 
true virtues of ſome ſtones; (for I fear that moſt 
of thoſe that are wont to be aſeribed to them 
are falſe,) may give ſome confirmation to what 
1 have been delivering, 
ſtay to do, being to dra to 4 concluſion as 
ſpori as I have put you in mind, chit it would 
expected, that ſo 
derous and ſolid a body as the loadſtone 
ould be invironed by an atmoſphere, if iron 
lead been a ſcarce mineral, and had not chanced 
to have been placed near it. 

Au with this inſtance I hall put an end 0 
A hain becauſe it allows me to make this 
reflexion; that ſince ſolid bodies may have 
conſtant atmoſpheres about them, and yet not 
diſcover, that-they have fo; but by their o 
ration upon one ular body, or thoſe fe 
which participate of that; and fincerhere are 
already (as we have ſeen) very differing ways, 
by bodies mey appear to be exhalcable, 

„that there may be more and 
more bodies (even of thoſe that are ſolid and 
hard) found to emit effſuvia, as more and more 
ways of diſcovering, that they do fo, ſhall either 
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ow 9m ,. der ur leaſed 


ito ſabrring the ame in the wt oo 
« « rraſatcn of his 3 Paradoxes he 


the 


the more — 2 — for as much 
ag we know of, hath ſo much as 
mpted. to. 3 8 oy much, watt 
weigh in water and poſtibly, if ſuch 
lem. Roc been propoſed, it wo 
| imp! . 


pl 4 . 


«xr n be 
< wh ich among his notes. 1 


regiſteredin the following f 
1 glass Bubble of, 9 0 ; of 
pullet's-cgg was purpoſely blown at the flame of 
mp, with a ſomewhat long tem turned up at 


the end”! "that it might the more conveniently | 


be broken of Thus bubble bei 
e 
't art 1 Of || "Was nimh ſeale. 
y the help of the figure of the ſtem was by a 
convenient weight * of * lead depreſſed under 
water, thelead and glaſs being ried by a ſtring 
to one ſcale of a good ae in whe other 
hae. was put ſo much weight, as ſufficed to 
terpoiſe-the bubble, as it 1 0 freely in 
mia of the water, Then wi 


ing well heated 


a long iron 


Red I carefully broke off the ſealed end of. 


he ON under 91 5 fo as no gh the of air 
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Air, and thereby drive out a good 
at the end, and 


n the 


erty for 4 a fg inquiry, hk hs 
| —— eie 


liquor by " weight of the atmo- 
8 ſprung into eel unrepleniſhed 'part of 
od hk hh vo cavit 
and fer as I foretold, 
the buble ſubſided and made the ſcale, it was 
faſtened to, preponderate ſo much, that there 


ad And it will 3 — and 38 grains to reduce 


the balance to an zquilibrium. Then taking 
out fe, bubble the water in it, we di 
ple 4 of . flame of a candle waril 

rive. out the water (which otherwiſe 
Je por excluded at a very narrow ſtem) 


into a bp: countetpoiled; before; and we found 


7 ed, to weigh about four drachms 
e beſides ſome little that re- 

28g, and ſome ſmall matter that | 
y have. been rarefied into, vapours, which 


1 ; 8 25 to the piece of glaſs, that was broken off 


under water and loſt there, might very well 
amqunt to ſeven or eight grains. By which it 
appears, not 17710 that water hath ſome weight 
at it weighs very near * or 

altogether as much in water, as the ſelf ſame 
Pe of liquor would weigh in the air. 
Tux ſame day we repeated the experiment 


with another ſealed bubble, larger than the 


former, being as big as a great hen-egg, and 
having broken this under water, it grew hea- 
vier by ſeven drachms and thirty-four grains; 
and having taken out the bubble, and driven 
out the water into a counterpoiſed glaſs, we 
found the tranſvaſated liquor to amount to the 
ſame weight, abating ſix or ſeven grains, which 
it might well have loſt upon ſuch accounts, as 
have been newly mentioned, os 
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V ing and inge e en fgd, 
Kn a Wag ule, t W . moch it cnerns 
dus would be the bel valuable philoſophy, that, 
ſecure them . * loſt or 5 as ſince this excellent author hath (to the pub- 
| ſome others of his papers have been, not only liſher's knowledge, as alſo was inſinuated above) 
1 formerly, but very lately. | | many other rare tracts of a philoſophical nature 
R $ OURTHLY, that the kind reception, the in ſtore, he be ſollicited from time to time, that 
. Curious had given to what he had hitherto pre- he would be pleaſed, according to the meaſure 
ſented them, might well invite, if it did not' of health he ſhall enjoy, to impart with all 

oblige him, not to envy them the early uſe of ' poſſible ſpeed thoſe diſcourſes, which tend. > 


SH! eqs and hints, which will 2 the enlargement and progreſs of uſeful know- > 
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time, wherein his deſi ledge, n ma all envy and malice. * H. O. 
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HE paſt diſcburſe has, T hope, 5 
given you ſome tolerable account 


ils bs want” Wherefdre it now fol- 
lows, that we proceed to qual — eo 
and conſider how far the manner, whereby they 

are produced, and thoſe other phaænomena of 
them, that we ſhall have occaſion ie take notice 


ther they will not, much better eom- 
port with that, n 
af che teticks, or che 

+ into all the 


1 time to 
4 ſpend 


not 
U fignifications of hens 

S uſed 8 ſenſes, as to 
8 ©'\fince by che ſubiſa went dif 


appear, in which of the 
1 

that term. But thus much I think it not a- 

miſs to intimate in this hee, that there are ſome 


upon as qualities, 


(con nl Ren 


of mattes, or 
| ties, as animal, inignimal, &c. health and beauty, 
which "laſt pet ſeems SE ons made vp of 
4 tion, and 
the ple wen of hr pon of 'the particular 
pares of the face.” / And there are ſome other 
artHbutes, - namely, ſize, ſhape, motion, and 
reſt, that are wont᷑ to be reckoned among qua- 
bties, which may more conveniently be eſteem- 
ed the primaty modes of the 
_ fince from'theſe)firaple attributes, <= 
dial affections,” all the qualities are ved; 
Bue this conſideration | relating to words 
names; I ſhalt nut inſiſt . 
. Nox do/Tthink it 8 
| and debate the ſeveral px partitions, that have been 
made of qualities, ' (of f which I have met with 
divers, and could nee” my ſelf encreaſe 
the number of them,) vr aug one, that were 
diſpoſed to criticiſe upon them, would not 
perhaps acquieſce in any of cher, but look up- 
on them as being more arbitrary, chan grounded 
upon an attentive conſideration of the na- 
ture of che things themſelves 3 yet becauſe it 
ſeems. not to me ſo eaſy to make an accurate 
diſtribution of ies, till ſome things that 
concern them See 
s T ſhall content my ſelf for the pre- 


ropoſe to you one of the n more re- 
er l | 


\ 


wr - -know; I do not 


e it am 


which ought rather to be looked upon as ſtates 
complexions of particular quali- 


of matter'y U 
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PARTICULAR QUALITIES 


cava ee phyſical Guben (for yau 
pretend to treat of any athes) 


allowing my ſelf rr where 
there ſeems. cauſe; the members of the diſtri- 
Sf the nature, and a as of 


bution ſomewhat mare comprehepſive, We 
will then, with many of the moderns, divide 


phyſical qualities into manifeſt and occult; and 


reſerving: the latter to be treated of apart, we 

will diſtribute the former into firſt, ſecond, and 
third ; to the two laſt of Which we will referve 
divers qualities not wont to be treated af by 


ſchool writers of - phyſical ſyſtems, which, for 
without 


diſtinction ſake, we may incon- 
venience ſtile fone of Them the chemical qua- 
lities of things, becauſe as Ariſtocls and the 
berker we: nt ae with th, 


notice of - by means f chemical operations 
and pts; ſuch as ate fumigation, a- 


corporeal things | 
vaiie- or fined. ſoluble or inſoluble i in 
menſtruums, amalgable - or unamalgamable, 
capable or ungapable ——— 
ar be precipitated by them, and, in a ward, 
S on other 
bodies, or diſpoſitions to be wraught on by 
them ; which attributes do u well deſerve the 
name of qualizics, as divers other attributes, to 
Which it ih allowed. And to theſe chemical 
qualities we may add ſome others, which be- 
cauſe of 2 
n IF 


ning 2 as . — 
of :noxious adherences, and thickning the blood 


and humours, being aſtringent, anodinous or 
appeaſing pain, &c. - For though ſome of the 
faculties of - medicines, as thoſe of heating, 
cooling, drying, attenuating, purging, &c. may 
be conveniently enough referred to the firſt, ſe- 
cond, or third qualities want to be mentioned 
by naturaliſts. and others are wont to be 
xeckoned among occult ones; and though theſe 
medical qualities are wont to be treated of 'by 
phyſicians ; yet it ſeems to me, that divers f 
chem ought not to be referred to the qualities, 
to which they are wont to be ſo; and the hand- 
ling of them may be looked upon as a deſide- 
ratum in natural 7 ilotophey, and may well e- 
nough deſerve a diſtinct place there; ſince the 
FF to treat of 


0 them 


228 replies of chis_nature do 8 


4 Ger of 


& allow of Ih 4 

5: 2M agree with the in this, 

. ttlat there is a determinate number, of i ingre- . 

0 1 4 r. u. dients of compounded bodies, from whoſe mix- 

tte and proportion many qualities muſt be 

JEFORE. ve defend.co chem mention 1 15 any _derived,; and thoſe, that cannot, muſt be reſol- 
13 f theſe | Te ink it very ved to flow from a. higher ptinciple, whether | 

| . to ſpend a little time in conſidering it be a ſubſtantial form, or ſomething, for which 
iter grand ſeruples about our anch che corpul-” chemiſts have ſeveral 2 though 1 doubt 

ö SP notion. 

IRE (difficulties, though 1 remember:inor to have To conſider e difficulty it ſelf, I ſhalt 

found theni-expreſty:objeRted:by the adverſa- for he removal af it preſent to yo fur 

2 ries of the | | | jan philoſophy; nor (per- cipal cipal conſider | „ iner NY. cf 2 0 
=—_ haps only for that reaſon) to haẽꝭ, ps wi Bu before begin hy an of theſe toanl 

r d the objection, Fihall readily; acknowledge, that 

> |  thathavingbeen ſuggeſted to me by conſidering in ſume reſpects, and in ſome caſes, it may 

—_— the natuxe of the thing, Lcannot but fear, thatthey not be ill grounded: but I ſhall add, that in 

= ialfo-may occur tog and trouble you; fince they thoſe caſes J look pon it rather as a part of the 

= ES ſeem to me of chat importance; that unleſs they corpuſcularian doctrine, than an objection a · 

3 de removed; they: may very much prejudice inſt it; for when it happens, chat there is a 
= -.  _ "he, yeceptionob/g:good'partiot- whav | am to ſtrict connexion hetwixt that wee benen of 
«deliver Particular qualiriess. matter, which is ræguiſite to exhibit one 
Tun «firſt of the ante mentioned — nomenon, al une which L Lne- 
85 ann 


* 


5 4 | nate be bete principal ofige rope 10 b a 
1 T fade —— 1 any ſuch dependance upon | 
= | miiture of che elementi is capab ne 5h one another. As for inſtance,; ſtrong ſpirit of 
| eceing mem 1 95 ee Kiſtilled vinegar, by virtue of its being an acid 
Or the two ſuppofitions, whereon this diffi- ſpirit, hath the faculty to turn ſyrup of violets 
ultycs founded wechave already+ſhewed the red: but if by making with this ſpirit as ſtrong 
Former to be unit wbe admitted; by what has 4 ſolution as you can of corral, or ſome ſueh 
been ſaid/in odr un of ſubſtantial and ſub- body, you-deſtroy the acidity of the ſpirit of 
4 ordinate forms; und therefore it will only re- Vinegar ; this liquor, a8 it has quite. another 
W nming that e exaniine/alſo this ſecond ſuppo- taſte, ſo it may, eee ee x po 
5 dition; which' may therefore deſerue xhe greater . operation than formerly upon ſyrup of violets, 
confickerationg beczuſe it is much preſſed and For I remember, chat upon a trial I purpoſely 
relied bythe learned Sennbruut, (uncl his follow) - devi ſed to illuſtrate! this matter, 1 1 that 
I | -ers,) who improves the arglimentby this addi- the lately mentioned ſolution, and ſome! others 
. 4 Don; that as go bare mixture of the elements, made with ſpirit of vinegar, would preſently 
. ſo no general uma miſtionis (ſuch as divers of like an alkalizate er urinous ſalt turn ſyrup of 
the moderna haue introquoed to help out the violets from its native blue, not any longer in- 
 hypotheſis)::is« ſufficient; co give an account td à red, but into a lovely green. And pro- 
off divers qualities, which he ſomewhere rec: ſecuting the experiment a little farther, I found, 
one bd. n d ee 11 that ſpirit of ale at r ee a fit con 
Bur; in the firſt place, whereas the propo- crete, though the ſolution were horribly ſtrong, 
ers of. this difficulty take it for granted, that had yet the ſame effect on ſyrup of violets. 
1 there are four elements, froni whoſe; various But becauſe tlie caſes, where the above - men- 
= ___ mleburevall other ſubdunary bodies ſpring; and tioned connection of qualities and modifications 
1 „ zrefore anly ſolicitous to prove; that ſuch occur, are comparatively but few, I ſhall here 
and ſuch qualities cannot flow from their mix · conſider them nu farther, but een to the 
ture; I need not much concern my ſelf for e ee propoſing. 
their whole diſcourſe, ſince J admit not that Ax U in the firſt place, I ſay, chat ths 
| hypotheſis of the four! elements, that is ſuppo- may acquire by mixture very _ differing quali- | 
_ ſed in it; and yet I may be allowed to obſerve ties from thoſe of any of the ingredients. 
from hence, that by the - confeſſion of thoſe Or this I ſhall have occaſion to give a mul- 
modern peripateticks, that urge this argument, titude of | inſtances. in the following notes upon 
thoſe ancient and other Ariſtotelians were mi particular qualities; and therefore it may no ) 
taken, who aſcribed to the mixture of the ele- ſuffice to mention two or three, that are the 
ments effects, for which theſe maintain them more obvious in the laboratories of chemiſts; 


| Te HISTORY of | Chap. u. 


to be 1 incompetent. Res, ee e ly Te * of lead is extreamly. fweet, 


1 1 | 3 | though 


Ah; . be. _— former 


in e e the latter Jour... And, though, 


neither regis; nor crude copper, have any 
- thing n of blue g yet the 2 — of yh 
metal in that aver is of a d 
ſometimes I have had the. ſolution of crude 
* mercuryian n good aqua. fortis of a rich greens 
gh: it would not long n ſo; And 

f ſuch inſtances. you will, as I. Was ſaying, 
| W meet with plenty. 80 chat they are 
much miſtaken, who imagine either, that no 


manifeſt, qualities can be produced by mixture, 
except choſe that reſide in the elements, or re- 


fult immedi from the combinations of the 
four firſt, valities. For not to repeat what 
variations the mixtures of the moſt ſimple, in- 


dients only may produce; it is manifeſt, 
5 nature and art; muſt . continually make 


mixtures of hodies, both of already compound 


ed. bodies, as when aſhes. and fand compoſe 
the common coarſe glaſs, and when nature 


combines ſulphur 1 5 unripe vitriol, and per- 


haps other ſubſtances in a marchaſite; and al · 
ſo 155 bodies already decompounded, as native 
ann is made in the bowels, of the earth of 

an aqueous liquor impregnated with an acid 
falt, and of a cupreous or martial mineral, 


ſtrictly united both to a combuſtible ſulphure 


ous bſlance, and to another body of a more. 
fixed terreſtrial nature. And thus artificers 
may eaſily, as trial hath aſſured me, 

new and fine colours, by. ſkilfully.mixing in the 
flame two pieces of ammels (which are already, 
_ decompounded bodies) of colours more f 

or primary than that, which reſults from their. 


colſiquation, And this way of 40 combining 


| bodies, not ſimple or elementary, will be ac- 
knowledged capable of being t e much n more 
fertile in the production of various qualities, 


and phznomena of nature, if you conlider,; 
how much the variation of the proportion of 
the ingredlents in a Kage | body may, alter the 
TR and operations of it, and that propor- 
vo 8g 
Thus much may ſuffice for our firſt con- 
eſpecially: ſince divers things, by 


e Þt 
which it may 
with in the two. es 

Ix the ſecond 
but an ill gro 
new cannot be 
| 5 BE. or thoſe. 

deſtroyed, * unleſs by adding or taking away 
a ſenſible portion of ſome one or more of the 
Ariſtotelian elements, or chemical principles. 
For there may be many changes, as to quality, 

produced in à body 9 5 FERN adding, or 
taking away any ingredient, barely by altering 
the texture, or the motion of. the minute p 


n 
lace I obſerve, than it is 


introduced 


it conſiſts of. For when (for inſtance) water 


hermetically. ſealed up in a 18 the 
cold of diner e into 1 d 9.68 
by both looſeth its former. fluidity, and tran- 
ſparency, and acquires, firmneſs, brittleneſs, 
and oftentumes opacity, all which qualities it 
booſeth again upon a thaw ; in this caſe, I ſay, 
1 demand, what element or hypoſtatical prin- 


* 2 can be proved to get into, or out of this 


blue; and 


dos it with. 


able of being varied almoſt in infiui- 
> much confirmed, will be met 


nded regel to . that 
into a 
that it had before be 


Ty Pry alas. and by its 8 and receſs 


produce theſe Alterations in the included body. 


And ſo in that fixed metal, ſilver, what ſenii- 
ble acceſſion or decreement can be 


oved to 
be made as to ingredients, when by barely 
hammering it (Which doth but . the 
ſituation and texture of che parts) it acquires 
a brittleneſs, ;which- by ignition, wherein it 


2 not ſenſibly looſe. any thing, it may pre-- 
ent 


| mallcableveks? And the ſame experiment gives 


be made to exchange for its former 
us an inſtance alſo, that the inyiſible agitation of 
the parts: may alone ſuffice, to give a body, at 
leaſt for a while, new qualities; ſince a thick 
piece of filver-nimbly hammered will quickly 
acquire a conſiderable degree of heat, where- 
by it will be enabled to melt ſome bodies, 
to dry others, and to exhibit divers 2 
mena, that ĩt could not produce when cold. 
might add, that ſpirit of nitre, 3 
ſtrong, h when included in a well ſtoped 
2 in 3 rm of a liquor it will appear 
ous, and without any redneſs, will yet 
lee the — part of the vial with red fumes, 
if the warm ſun-beams or any fit heat (though 


applied, and though the glaſs 


but Ty 
continue ſtopped) do put the nitrous ſpi- 


rits into a ſomewhat briſker motion, than they 
had or needed-whilſt in the form of a liquor. 
I might alſo demand, both what new element 
or principle is added to a needle, when the 
bare approach of à vigorous loadſtone en- 
thoſe, admirable qualities of re- 
if | the poles, and (in due circumſtances) 
ing to it other needles, ; and what! in- 
gredient the ſteel looſes, hen by a contrary 
motion of the loadſtone it is in a minute de- 


prived of its magnetiſm: And to theſe I might 
dybjoin divers, | e queſtions-:. but of inſtances 
and reflections proper to confirm this ſecond 


conſideration, you may meet with, ſo many, 
partly in another treatiſe, and partly in the 
enſuing chapters, that it will be needleſs to 


multiply them here. Wherefore in the third 


place, I ſhall obſerve, that when we are con- 
ſidering, how, numerous and various phæno- 
mena may be exhibited by mixed bodies, We 
are not to look upon them Preciſely i in them - 
17 8. that is, as they are portions of matter, 
uch a determinate nature, or texture; but 
as they are parts of a world ſo conſtituted as 
ours is, and conſequently as portions of matter, 
which are placed among many other bodies. 
For being hereby fitted to receive impreſſions 
from ſome of hoſe bodies, and to make im- 
preſſions upon others of them, they will upon 
this account be rendered capable of producing, 
either as principal, or auxiliary cauſes, a much 
greater number and variety of phænomena, 
than they could exhibit, if each of them were 
placed in vacuo, (or if a vacuum be a thing 
impoſible) in a medium, that could no way 
either contribute to, or hinder its operations. 
TA Is hath been partly proved already in 
the diſcourſe of the origin of forms, and will 
be farther manifeſted ere long; and therefore 
it may ſuffice, that of the particulars mentioned 
in thoſe writings, thoſe that are pertinent to 
this argument be mentally referred hither. 
WHERE- 
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q Mur thi Bw; this dif- 

gfe gau, 1 1 Wal kideqwour to ſhew, 
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tions im ſeveral” of chat” matter; it wit 
Sa ee e 


the er ae e e, mu rity be 
wer of forme (2) bigneſs or fler, oe 


*"Agy having 6h mack avout te ft anal pie 2 
t of dür pe , and there- y transferred (as Er 28 der e 
| that the vulgar ea u) all that they had to other Bodies, the con- 
. chat ſome of theſe porti $ bf 
_ Neat matter will be, in's ft 
| interim in the popul⸗ 
— 2 it an ft" phi — |) Ant And 
1 er ſeme möte Ea and 
| waiver * B Pes and — the; 
5 Neger bur aufer 


fed arreſt Er egy 
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— quite of bod "nt 


a of nature. 8 
ns t thoſe: leffer ones, 
„ick we” therefore call co rpulcles 8 
Ip. e Fee eren be felpedds w. other bodies, and 
poſe tere 1 © | ae 4 0 thok ſituations, which we denominare from 
to that beste. And I confeſs 1 hould r Jo that each of theſe minute frag- 
nnn ts may have a particular (5) poſture, or 
, Vs motions bas textures of bodies ſhould poſition (as erekt, inclining, horizontal, Kc.) 
Pha | and as they reſpect us men, chat behold them, 
«of the number (and even there may belong to them a certain (6) order 
ortions} of their quieſcent in- or confecution, upon whoſe fcore we ſay one 
r as focal motive is chat, which is before or behind another; and many. of 
e bodies to act tp one another, _ theſe fragments being aſſociated i into one maſs 
le texkiines ef bockes ' ate the main things, or body, have a certain. manner NILS 
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| 7 ane er by word 
1 
tuent parts, can, becauſe of the i ity or 
difference of their and for other rea- 
Bas touch one another every where ſo equi 
ſitely, us to leave no intervals between them, 
therefore almoſt all conſiſtent bodies, and thoſe 
fluid ones, that are made up of groſſer parts, 
will have (8) pores in them, and very 
bodies having 


particles, which by their fmall- 


1 5 ae wthbcnce the t, or 


more ſtable parts of the bodies they 
unto, are more agitated and ſeparated 
3 hear and other agents; there. 
ſore there will be great ſtore of bodies, that will 
emit thoſe ſubtle emanations, thatare common- 
ly called (9) effluviums. And as thoſe con- 
ventions of the ſimple that are ſo 
fitted to adhere to, . 
another, conſtitute thoſe durable and 

diſſoluble cluſters of particles, that may . 
the pri r 


mary 
ſo theſe themielves may be mingled with one 


harman and ſo conftitute com bodies; 


ongs — of — and 
— to differ from. texture, with which it 
hath fo much a: to be red! 
eible to it. in this, that always in mixtures, 
but not ſtill in textures, there i& requived a he- 
texogeneity of che component parts, And eve- 
xy diflintportion.of matter, — ie be 4 
| Or A coricretion; or a 
of the firſt, or of any other order of mixts, 18 
to de conſidered not as if it were placed! in 
vacue;. nov' 8 if ir had relariom only to the 
bodies, but as being placed in 
the univerſe, conſtitured as it is, arrrorft an 
umumerable company” of other bodies, whete- 
of ſome are near” it, anct others very remote, 
amd ſome: are: great and ſome ſmall, ſome par- pa 
ticulad andſome! catholick agents, and all of 
them governed | as well by! (T1) che univerſal 
fabrick: of things, as by the laws of motion 
aſtabliſfrd P in the: 
inn i e 
Auw now Pyrophylus, dur we have enu- 
meratecb 2. very?! \ commas gh of matter, 
winch: witty itfelf make up 12 
variation; im budies;; let: me: on the behalf” of: 
che. « apply to the origine of 
| compariſon of the old atornifts im- 
played byo Ezcretius,! and oxlters, to illuſtrate! 
_ tieptodiftionofan-infinite'number'of: bodies, 
from ſuch ſimple fragments of matter as they: 
though tlieircatoms to be. For ſince of tlie 


r 


24: letters of tim alphaber aſlbtiated: ſoveral 


Ways, aste the nunmber and placing ofthe lets 


ters all: the words: of the'ſeveral languages in 
the wort may, be mad ſo, ſay- theſe natura 
liſts}: by -variouſly connecting ſuch and ſueh 


numbersof atoms. of ſueli dead tres and 
Vo. III. 


arten linge 


formed. 
of matter, which T lately called the moſt — 
ry and ſimple, we add the ſeven other ways, 


tered, that are, though not altogether, 


many 


- Tax firſt is, that ſup 
ciples were but ſo many 


or bertel like a bullet; or elliptical, 


ciples-of' 


motions, into. maſſes or concretions, an i 


merable multitude vf different bodies may be 
tions 


Where fore, if to thoſe four 


hereby, or on whoſe account; it may be al- 
moſt as catholick, we ſhall have eleven prin- 


eiples ſo fruitful, that froth their various aſſs- 
ciations may refult a much vaſter multitude of 


mong them of qualities, 
than one, that does not confider the matter at- 


g tentively, 


phenomena, and a 
would imagine. And to invite you 


to believe this, I ſhall defire you to take no- 
ing theſe ten prin- 


tice of theſe thtee things. 


ters of the alphabet; 
that could be only put together in differing 
numbers, and in various orders; the combi- 
nations and other aſſociations, that might be 
made of them, may be far more numerous 
than you your ſelf will expect, if you are not ac- 
quainted with the way of calculating; the num- 
ber of differing affociations, that may be made 


between ten things propoſed. The beſt way 
1 know of doing this is by 


algebra or ſymboli- 
wy arichmetick, by which it appears, that of ſo 
th 


exch of which will differ from every one of the 


i- reſt; either in the number of the things afſo- 


& ad. or in che order wherein they were 
ws 2 2 

Bor (lick in the ſevond thing to be takken 
notice of) euch of theſs tem producers of phæ- 
nomena admits of # ſearce credible variety. 


Fer not to deſcend: ſo low as inſenſible "Roe | 


cles (many thouſands of which may be 
fire chad, 


an innumerable company of different bigneſſes 


body” may we conceive between the bulk of a mite, 


4 crowd of which is requiſite to. weigh one 
grain, and a mountain, or the body of the 


ſan; which aſtronomers teach us to be above 


an hundred andi threeſeore times bigger than 
the whole terreſtrial globe? 

Ax v ſo though(s) figure be one oß the moſt 
fimyle modes: of matter; yet it is ca 


yet al. 


ings ſo many («) aſſociations may be made, | 


requi- 
grain of muſtard ſeed) what 
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im regard of the ſurface; or ſurfaces of 


ray as ts, corpuſcles (which N conſiſt of 
19 85 nes; &c.) and ark 
2 ofthe 8 ' the body itſelf, hi 
— be either flat 1 or lorenge; 
almoſt 
like an egg; or cubical like a dye; or cylin- 
drical like a röwling: ſtone; or pointed like a 


pyramid, or ſugar-Ibaf: figure I ſay, though 


but a ſimple mode, is, upon theſe and other 
ſcores,- capable of ſo great a multitude of dif- 
ferences, that: it is concerning them, and their 


affeckions, that Euclid, Apollonius, Archimedes, 


Theodofius; Clavius, and later writers than he, 
have demonſtrated ſo many propoſitions. And 
yet all'the hitherto named 
nothing to thoſe: irregular ſhapes, ſuch as are 
to be met with among rubbiſh; and among 
hooked'and branched particles, &c. that are to 
he met! witli among corpuſcles and bodies; 
moſt of which have no particular appellations, 


theit mukitude and 5 a variety * kept 


men 


figures are almoſt 


"from particular 
To which * me 


figure and: ſhape. do, alſo ſerve to modify the 


motion, and other affections of the corpuſcle 
endowed with them, and of the eh 


boch whereof it makes a part. 

AND thar the() ape and ltd dre of bodies, 
whether ſmall or great, may exceedingly di- 
verſify their nature and 


now only give you a groſs- example of it by 
_ inviting you to conſider, how many 
ſorts of tools and -inſtruments, almoſt each of 
them fit for many different operations and: uſes, 
ſmiths, and other not the nobleſt ſort of tradeſ- 
men, have bern able to form out of pieces of 
iron, only by ee of differing; ſizes, 
and giving — differing ſhapes. For when 
I have named: bodkins, forkes, blades, hooks, 
ſciſſars, anvils, hammers, files, raſps, chiſſels, 
gravers, ſcrews, vices, ſaws, borers, wires, 
drills, &c. when (I ſay) 1 have named all theſe, 
I have left ar | eto) anchor 
_ tioned. Ten 035 roger 
© likewiſe 2 en ſeems ſo ſimple 
J ally in ſimple bodies, may 


Faqs innige diverſity 
ſimple or compounde 
and the greater celerity 
The may move in a 
circular, or in ſome other curve line, as ellip- 
tical, olical, parabolical, &c. of which 
geometricans have deſcribed. ſeveral; but of 
which there may be in all I know not how 
| many mom ne the bodyꝭs motion may be 
varied according to the ſituation, or nature of 
the body it hits againſt, as that is capable of 
reflecting it, or fefracting it, or both, and 
hs after ſeycral; manners: the body may alſo 

have an undulating motion, and that with 
ſmaller- or greater waves; or may have a ro- 
tation about its o.] middle parts; or may 
Have both a 
tion, and che one either equal to the other, or 
fwifter than it, in almoſt infinite proportions., 
As to the determination of motion, the 
N move directly 
ngly, or 8 caſt, wWeſt, north, 
„ &c. according to the ſitustion of the i 
impellent body. And: beſides theſe and other 
mddiſications of the motion of a ſimple. cor- 
puſche or. body, whoſe; phenomena on effects 
will be-alſo.diyerfiied, as I partly noted alrea- 
dy, N bulk, . its figure: | beſides all 
theſe; I ſa ys there will . a new and great 
variety o phænemena, when divers corpuſ+ 

cles, though primogenial, and much - more i 
they be compounded, ! move at once, and. ſo 
the motion is conſidered in ſeveral bodies. For 
there will ariſe gew diverſifications from the 
greater or leſſer number of the moving co 
cles z from their; following one another oſs; 
or more at diſtance; from the order, e 
they follow each other; from the uniformity 
of their motion, or the confuſedneſs of itz 


from the equality, or inequality of their bulk, 
r Pg 


uniform, or Ie mn 
_© or follow 


wch me - and the ſin Made or du 


Dee 2 the channel or pa 


I ſhall-often 
| have occaſion to manifeſt, ad therefore 1 ſhall - 


Principal agen 
eee 


obſerve in muſick. 


ſtrings, or other inſtruments of * 
Lee f key 


ber 


© VErF; much Amen For 
of degrees It * 


elght line, 4 e 
mu greater variety 
notice of in ſounds, is the effect of local motion. 


we motion, and 4 rota- 


upwards, or 8 


from the narrow neſs or wide. kr. | 


e of the SS through which they 
move; from the equal or unequal celerity of 
their motion, and force of their impulſe: and 
the effects of all theſe are variable by the differ- 
. e and ſtructure of the ſenſorieb, or 
bodies on which theſe corpuſcles beat. 

Wa ar we hive elſewhere ſaid, to ſhew that 
nn ee near che author of nature, the 
t in the of her 


ſities in the motion of bodies may produce a 


ſtrange variety in their nature and qualities. 
And 5 lately did, ſo I ſhall now adumbrate 


my meaning to you, by defiritig you 
to our preſent what you 9 
For according as the 


ſwiftly, ch 
eee 
and produce Aiverſities of ſounds, 
which muſicians have di into notes, 


2 —— — 2 


pipes, e into 
the like waving motion, the ſound and even 
the note will he the ſame: which ſhews how 


wlüch may be taken 


490 if the a are ron inſtrument, as 
a lute, where not one ftring hath its 

ſound; but many have among — 
grees of tenſion, and are touched, ſometimes 
theſe; ſometimes thoſe, together; whereby ; 
more, or fewer, or none of their vibrations 
come to be coincident, they will ſo ſtrike the 
air, as to „ ſometimes; thoſe: pleaſing 


ſounds we call odneprida, and- e e 


harſh Ones WC: call diſcords. 5140 ent Int 
Ir would take up too oath ime to inſiſt up- 
on each of the ten remaining affections of mat- 
ter, that I lately enumerated and to 
you as exceeding fertile; and by what L elſe 
where deliver about pores alone, and the many 
ſorts of phænomena, in which they may have an 
11 could add no ſmall confirmation to 
what has been hitherto diſcourſed; if the inſert- 
ing of it here would not enormouſlyincreaſe the 
bulk of this paper, which I rather decline doing, 
becauſe; what has been already faid of thoſe we 
have now, though we have but very breifly 
treated of, may, I hope; be ſufficient to perſwade 
you, that ſuch principles as theſe are capable of 
being made far more regnant, than one would 
expect ſo few principles ſhould be. And this 
perſuaſion will be much facilitated, if we conſi- 
der, how great a variety may be produced, not 
9 by the diverſifications, that each ſingle prin- 
(upon the ſcore of the attributes that may 
. — to it) is capable ot; but much more 
by the. ſeveral (ʒ) combinations, that may be 
made of them, eſpecially: conſidering 2 
that our external and e, we” — 7 
tuted, 


9 s 
diverfifications or modifications 1 
a ere 
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mains to be conſidered, may be thus pro- 
that whereas, according to the copuſcu- 
Harian h eſis, not only one or two qualities, 
but all of them proceed from the bigneſs, and 
ſhape, and contexture of the minute parts of 
matter, it is conſonant to their principles, that 
if two bodies agree in one 
the ſtructure; on which | that quality depends, 

they ought to in other qualities alſo; ſince 
thoſe do likewiſe depend upon the ſtructure, 
wherein they do agree; and conſequently it will 
be ſcarce poſſible to conceive, that two ſuch bo- 


dies ſhould be endowed with ſo many differing 
mw glowing coals, and after let it cool, though your 


cye will perchanceas little perceive, that the fire 


qualities, as experience ſhews they may. y 

To illuſtrate this ion by an ie 
it is pretended; that the whiteneſs of froth pro · 
ceeds from the multitude and hemiſpherical 
figure of the bubbles it is made up of. And if 
this or any other mechanical fabrick or con- 
texture be the cauſe of whiteneſs, how comes 
it to paſs, that ſome white bodies are inodo- 
rous and inſipid, as the calx of harts-horn; 
others both ſtrongly ſcented, and ſtrongly taſted, 
as the volatile ſalt of harts-horn or of blood; 
ſome diſſoluble in water, as ſalt of tirtarz.others: 
indiſſoluble ini that l 
horn, &c. ſome: fixed in tho 855 4s the botlies 


laſt named; others fugitive, as powdered: ſal ar- 


moniack; ſome incombuſtible, as ſalt of tartar; 
others very inflammable as camphire. To which 
examples a greater variety of white bodies 
might be added; if it were neceſſary.” 

Tuts I conſeſs is a conſiderable difficul 
may puzzle more than a novice in the corpuſ- 
cularian philoſophy: wherefore to do ſome- 
what in order to the clearing of it, I ſhall re- 
commend . your the four ane dauere : 
tions: K 

1. Aamir I ball confider, that inthe bg, 
* viſible and ſtable bodies, there may be often 


lodged inviſible and 2 corpuſcles, 


to which a particular quality, that belongs to 
the body as: ich, is to be referred, Thus we 
ſee in a perfumed glove, that in the pores of the 
leather odoriferous are harboured, 


which are of quite another nature than che led. 


ther it ſelf, and wholly adventitious to it, and 


| yet endue it with the fragrancy, for which. it is 


prized; A like example is afforded us in raſ- 


berry wine made with claret. For the pleaſing. 
rpuſcles 
of the berries diſperſed per es: through! che 


ſmell is imparted to the wine, by the co 
whole body of it. 


2. Tax ſecond thing that L confider i is this 
that oftentimes corpulcles of very differing, na- 
tures, if they be but fitted to convene; or to be 
put together after certain manners, which yet 
eden radical — to be mad in their 


2 


oy produce. 


. 


ity, and ſo in been put into ſo vehement an 


Aub if all the. extant. parts of a (phyſical) 
fur uperficies be ſo depreſſed to a level with the 
rel, that there is a co- 


eur l 1D: « 


eſſential ſtructures, but only a certain juxta- 


oſition or peculiar Kindl of compoſition ; > ſuch 
ies, I ay, may notwithſtanding theireſſential 


differences exhibit che fame. quality. For in- 


mag changes made in the minute, and per- 
* undeſcernible parts of a ſtable body may 
C 


eto produce ſuch alterations in its texture, 


as may give it new qualities, and conſequently 


705 4 differing from thoſe of other bodies of the ſame 
Find or denomination 3, and therefore though 
ucture, 


there remains as much of the former. 
as is neceſſary to make it retain its denomina- 
tion; yet it may admit of alterations ſufficient, 


to produce new qualities. Thus when a, bar of 


iron has been violently. hammered, though it 
continues iron till, and is not viſibly e altered in 
its texture; yet the inſenfible parts may. have 
tation, as may 
make the bar too hot to be held in one's hand. 


And fo if you hammer a long and thin piece of 
ſilver, though the change of texture will not 


be viſible, it will acquire a ſpringineſs, that it 


had not before. And if you leave this ham- 


mered piece of ſilver a nde while upon the 


has altered its texture, as it did before, that the 


hammer had; yet you WY, find the elaſticity ; 


deſtroyed. 
Ir on 
be protuberant a multitude of 
parts, placed thick or cloſe together, let the 
body be iron, ſilver, or wood, or of what 
matter you pleaſe, theſe extant and rig id 
parts will ſuffice to make all theſe Nh Lig 
2 the fame. quality of aſperity, or rough- 
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. 
. 


the Lufüce 5 a bod hs ariſe or 


uation; if I may ſo 
ſpeak, made of all the ſuperficial parts of a 


body ; . this is ſufficient to deprive it of former 
roughneſs, and give it that contrary quality we 
call ſmoothneſs, And if this ſmoothneſs 
conſiderable exquiſite, and happen to the ſur- 

* a cloſe and ſolid 
contexture, and fit to reflect the incident rays 
of light and other bodies unperturbed ; this is 
enough to make it ſpecular, whether the body 


face of an opacous, body 


be ſteel, or filver, or braſs, or marble, or flint, 


eee 


or quickfilver, &c. 
An b ſo, 


briſk enough to be heard by us, we e call that 


ſonorous, whether it be a metalline bell, or 
Nay if 9 9 

motions, whereinto the air is put by ſuch di 

fering bodies, be alike, theſe bodies will not on- 


gut- ſtrings, or wires, &c. 


ly in general give a ſound, but will yield that 


particular degree of found, that men call the 


ſame note, 


Fon here it is 80 be . that beſi des 


that peculiar and eſſential modification, which 


conſtitutes a body, and diſtinguiſhes it from all 


others, that are not of the ſame ſpecies, there 


may be certain other attributes, that we call 


extra eſſential; which may be common to ogy 
body 


arp and ſtiff 


be 


as Lnoted i in 1 — laſt chapter on 
another occaſion, if a body be ſo framed and 
ſtretched, as being duly moyed by another 
body to put the air into an undulating motion, 


* 
7 * 


| . 
relation to other 


* 
| an evident 
in the on If ham. For provided there 


be kifficient and confuſed agitation made in 
_ the inſenſible 4 of a body, whether it be 
iron gr r; or wood, or, ſtone; 
chat vehement 2 without deftroyi ying the 
atu 44 . aepr g will fit it for 


Tie our ſenſe of feeling, 
5 . a we ll beat. | 

named-in the objec- 
tion FEED 1 


ee 


hemiſpheres. we 
1 into 
tin water frozen to ice, and beaten very 
Do cp He de of all manner of 
E and yet the po Jan d And 
it being f to os produting of white- 
neſs, that the => 50 e —5 
every way, an 1 
re xrs not, whether": that 


rous 12 


nume 


of their ſurfaces,” * we es 
hinder the parts; 
and reſfect ä 


oo rr to 


to this; that there day be bers catholiclt af. 
feckions of corpuſe 
ſtröckure of them, by virtue virtue "whereof aggre- 
gates eyen of e homo- 
Senegus, ma i ring qualities: 
for inſtance, 15 they may have ſome, when 7 
are in a briſk motion, and others, when 1 
- are but in a lan nd one, or at reſt: as” 
pe tre, when, its arts are ate 
by the fire in a crucible, is not only 2 but 
tranſparent almoſt like water ; whereas when it 
a "it bbporjes a Med 


ſnew you, ee of beaten ala- 
way ch *aly rains th form form 5 
move ea W expres 

a due m N e heat, n a0 
ep Without r ught to fylion, many of 
8 10 alities, of a fluid body. And 
' ood-ſp rit of nitre, ot aqua fortis, you. 
21 


half, full, it will (unleſs it be extraor-- 
1 nor ap- 
a rin the veſſel: hut if you warm- 
it a little, or. caſt into ir a bit of iron or of file 
that it may put the liquor into a'commo-/ 


5 , then the nitroys tpirits deveſting the form 
of 


r, and — that of fumes, 


ies, divers of which wa | 


apr} to be melted enen 


body - ſideration to it. For if 


aggregate 


 befides' the hape or 


and White Do- 


dy, and butter, ny oi in its moſt 
uſual . IX ac when it is you 
melted. 8 F- fall herea have occafion_ to 


wkilſt i K. is thus melted, you 


| neal rr the''glafslook 
E «gears raved; een eib 
3. Tux third thing I would recommend to 
your conlideration is, ere i be e 
in the laſt foregoing: . Where 1 
2 that in reference to the | 
of ities, a body is not to be conſidered 
y in itſelf, but as it is placed in, and is a 


portion of the univerſe. /- Hut of this ſubject I 
ve ſaid ſo much in the newly mentioned diſ- 


courſe, and in thar which you are there refer fed | 


to, char ſhall now only put you in mind, 


er — | 
_ thoſe ee hone, gere eee FN 
putpaſe. . 5 . 


Ty an db tet nc 2d in de laſt pus 


ha Þ ug be k extibic 
qualities, that ſeemed -20- have 66 affinity with 


whiteneſs. This ſoruple, I fay, we may, by 


what we have already diſcourſed, be aſſiſted to 


remove; if we ſuhjoin another con- 
without 
loſing that texture, which is effentiat to them, 
ö Lt anda their 


Þ or e 


not indiviſible, much more an 
of cotpuſcles, way by ſomo of theſe, 
or the like- changes, which, as I was 
deſtroy nor de ſen came, be auer . 
produce © divers other „beides theſe 
that nece : flow from it oo 
derinmg (whick is chat I have 2 


the qualities commonly called ſenſible, and ma- 
ey ny others too, being according to our opinion. 


but relative attributes, one of itheſe no men · 


tioned alterations, though but mechanical, may 
endow 8 it — — NEW: re. 


lr Se e 

gently cvaporate, or —— — 

ws "au 25 its whole: \ you may obtain a 
tranſparent, and: Alok reddiſh: 


fine 1 
If you beat this very ſmall, it-wilt Ibefe its o 


after lour and „ aud will! afford you. an 


opacous and white powder. A you ex- 
* heat, ie will quickly 
and: without violence both —— 
tranſparency; and acquire fuidity. Ind if, 
put the end of a 
quill or reed a little beneath the ſurſace, and 
blow: ſkilfully into it vo may obtain bubbles 

adorned with very various and vivid colours. 
If when it has-lofÞ its Avidity;/ bury whillt it is. 
yet pretey warm, you take it into your hands, 

you will — that it has in that fixo'aviſcolry, 


. 


Chip, 


N ” \ Bac” 
4 A 
: « 1 
. 
W 
* 5 
"3 v 
= 
* R * 
. 
4 ' - & 
x \ I ; 
2 
: "IF © "I; ; 
x . ! 
> 


n 
=; 8 


Saat ſt Ut Wo 
1 8 


8 n "WHINE this - 


ot hes 
are not 


 venient agitation, th 
 fibl . the 
i ty, and 
5 has, ſtraws, &c, 925 t. W 

or  tneſt IT 7 
| ras dro a I (ang oS 45 


with clarified 
go ſo well. 


ö ly, which the 
| chemiſts 2 5 5 7 5 will tell you is ſimple and 
bomogeneous e e arfs! 


"Abit rey 
ffenſive ſi 
* from 


pores Fo on to the Comp v = 
.oucecding: ſharg;- and ſeem to burn almoſh 
| | Ky © ROT £0 ſay like fine; 8 
— hav ven them. . make bli 
that was not raw or 
| n 1 touched: it; the” fame faline 
ere noi. Aying ap to the eyes prick 
them, and: make: them: water ; and invading 
_ the, noſe, often. cauld that great Ter g in 
| e the A. We 
call, negzing. The gorpuſcles, a kp are 
E Ja woman in hyſterical fits, 
do very, often ſuddenly relieve her, and ſo may 
be reckoned among the ſpecifick remedies of 


that odd and manifold diſeaſe, which is not the 
only one, in which they are conſiderable medi- 


cines, as we have elſt where declared! The 
ſame corguſcles: bn into human bodies have 


the qualities that in other medicines we call 
diaphoretick, and diuretick ; che ſame parti - 


Pay tg put ſ upon filings of-brafs produce a 
ine bluc,, whereas: upon the blue or purple 
juices of 2 5 preſentl * 4 
Frenz, being Pu e Work upon C oper, he. 
ther crude, of caleineds: they do readily di. 
ſalve it as en men are wont to 
de other metals: and: yet the ſame cbrpuſcles 
. being; blended in a due proportion with the 
acid} ſalts of / ſuch; menſtmums, have the vir- 
_ Mig ctheir-corroſvencls 3, aüd if _ 

0 


eee [ 


in- "Inrltte the 


more, Which 


ſureh to combine, vi affociate chemſrbves 


e abe, 


_ theſt — have ſeverul times 
uous, but not near the whole | 


more ſl 


hope let you ſte; that the ſcruple propo 
beginning of it i is not ſo perpfexlug a one 


to our pkiloſophy, as Perhaps * ima⸗ 


VALI tits: . 0 


baxe weh d 


. 
i falt; 
ed upon, be- 


Foe I 8 Tony - — 15 the If 5 ſcruple to 


ts mechan ical 


E. Gen 1 u the 


N 


more, al add, that if you Com this 


urinous ſalt with the faline icles of com- 


mon falt (which is alſo a factjtious thing, and 
faGkiti- confeſſed by chłmiſt th. Be 4 limple principle 
of the concrete, that yeilds it) theſe two being 


mingled] a due „And fuffertd 


r > Mbeftim tlie urinous falt | 


moſt of the I Hare bern ſerine 
iti and wi = mpoſes; is I have 
often tried, 2 body differing from ſal at. 
moniack : which great be aſcribed 


ee 
n . here to add the fixe) of thi 


 wrinons ſalty which Changes the ne; ab bs 


of the. other by by combining: with 
And to confirm that bot 


1 25 


exhaled the duperfl 
hquor' from a mixture made in à due pr 


por. 
tion of the ſpirit of urine and that of falt, and 


found, that anſwerably to my conjecture, "thers 
remained in the bottom à falt, not only far 
than the fugitive one of urine, 
but whi "viſible ſhape was quite diffeti 
that of the volatile cryſtals of urine, this com 


E fil os Loo eme, eirtier 


"from 


17 1 ; ; 
of , 45 * 8 1 * 
| Tick Wen- 


1 NG Ku 
( #3. Fj 5:4 
calls, . 
1 | 
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Aalen . es; 0 


Ir after all this w do eitller add or incok 


cate, that the extraeſſential chimges, that may 
be mate in the ſhape; contexture and motion; 
&c; of bodies, that agree in their eſſtntial mo- 
difications may not only qualify: them to work 


themiſcives immediately Sus 2 differitgg man- 


ner upon: differin ſenſories, and upon other 
bodies alſb, hes ; &c: are differently 
conſtituted but may: difpoſe them to receive 


other ĩmpteffions than before; or receive wonted | 
ones after another marmer from the mofe ca. 


tholick agents of nature; if; I ſay, de recom-” 
mend this alſo to your conſideration; What has: 
been delivered in the whote” derte 70 10 F 

d at 


the 


ined it; 

Tur three difficulties” conſideted partly in 
this, ant partly im the td foregoing ſections, 
I was the more inclined to tale notice of in 
this place, 1985 in divers other paſſages of my 

+ of writings 
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i { courſe; y wilt pr aſk; what 1 un. 
derſtand hy Coſmital or 
Ates! that name being new 
that I ſnould tell yu, both Rat in meant 
ie, aud why: Imake choice e « SIRI 
To anſwer ſo reaſonable: e er 
inſorm you, that I conſider that the 
of particular bodies (for I ſpeak not! here of 
n ſhape; and motion, which are the 
primitive modes and catholick: affections of 
matter itſelf) do fur the moſt patt bonſiſt in 
relations, upon whoſe: account one body is fitted 
to act upon others, or diſpoſed to be acted on 


4 1 
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dy them, and receive . 2 . 


_ as quick-ilver has a quality or 
here take qualities in the larger ſe $i Ky 5. 


8 gold and ſilxer, and a capacity or dif- 

Poſition to be diſſolved by aqua fortis, and 

== leſs readily) by aqua iregis. And this 

ag ptemiſed, I obſerve „that, though 

in bags 75s, the qualities of natural bodies, we 

are wont to confider but the any par- 

ticular one has of acting Hor the capacity 
it has of ſufferi 3 ſuch and ſuch particular 


bodies, wherewith: i it is taken notice of to have 
mianifeſt commerce in point of making or of 


receiving impreſſions; yet there may be 2 


attributes, Which may belong to a 
body, and divers alterations, to whict 
be liable, not barely upon the ſcore 4 1 
qualities, that are preſumed to be evidently. i in- 
9 it, nor of the reſpects it has to thoſe 
other particular bodies, to which it ſeems to be 
— related, but upon the account of a 
ſyſtem 4 conſtituted as our world is, whoſe 
fabrick is ſuch, that there may be divers un. 
a oo agents, Which, by unperceived mea 
may have great „ M the body we 
cConſider, and work ſuch changes it, and en- 
able it to work ſuch, changes on other bodies, 
as are rather to be aſcribed to ſome unherded 


agents, than to thoſe other bodies, with which but to declare to 
thy e * 18 n notice of to o have to three main bodies, 
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2 8 laced together i in or 
e 6 ſome of ——— 
ſpaces; which divers of the ſchoblmen 22 


be, 


beyond the bounds of our wu 


Places in tile world, would zegtin a'new get of 
cult &s' (or powers) and diſpoſitions, which, 
becauſe they depend upon ſome unheeded rela- 
3 lions, whichitheſe bodies owe 
or world they are parts of, I have, until den 
Hnd a more proper appellation, thought fit to 
pro their coſiea or e er 
r . 1 
Thave in the Origin 'of Peri 80 up- 
on this ſubject already, but otherwiſe than Iam 
dow about to do. For whereas chat which 1 
do: principally, (and yet but'tranſiently,) take 
— 125 is, that one body being ſuirounded 
with other bodies, is e a wrought on by 
ed; that 
which 1 chiefly in this diſcourſe ande bs is 
the impteſſions, chat a body may receive, 2 
the power it may acquire, from thoſe vulga l 
unknown, or at leaſt unheeded agents, by whi 
n the account 


of its own peculiar texture or pd an, but 
e of che general brick of the world: | 
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OW.thoogh there be ſeveral TE 
mundane' bodies, and divers laws 84 


Z Ne 


cuſtoms of nature, which may ng rms Spe 


or leſs) to the phænomena of the 

are treating of; yet becauſe a diſtinct and 
ticular inquiry into each of them would chal- 
lenge a much longer diſcourſe! than this ſhort: 
; eflay'is to be, and a much abler pen than his 
that) writes it; I did not only think it fit to 
reſerve what occurs to me about the laws and 
cuſtoms of nature, as they concern this ſubject, 
to another diſcourſe, or an appendix to this; 
you alſo, that whereas the 
whoſe more ae ope - 


— 


ch hve e. 3 by 


— 


-, 


ford, but alſo 


_ the ſübterraneal parts of the globe we inhabit; 
tlie ars whether fixed or 


or air e live in; 1 I foreſee that it will be Te E 
te for me do aſſigi the experiments and. ob 
ſervations T' have collected about theſe" three 


e ecke wier de de e this ee, 


e be, to take notice 0 


wine N e * 1 10940 dee : 
chirmerat to- 2 5 kb [ muſt be 


u will meet with” 


o warden but Mk 
haſt not only by 'confidetations not = X 
by 1 Ek meh and phyfical 

end. And to kes, 1 


Il add, that under the dae of catholick 


and tinriitided eaſes or agents, 1 comprehend. 


not "only divers inviſible” portions of matter, 


- but alſo the eſtabliſhed” laws" of the univerſe, * 
or that Which is eommo 
cburſe of nature. 


obſerved agent or cauſes, I do not always ſtood in 4 window, or ſomè other fit place in 


mean, that they are not known or taken notice 


called the ordinary | 
And When 1 ſpeak of un- 


of to be in rerum natura, but that they are 


not vulgarly' confideted or looked upon, as the 
cauſes of ſome 


L aſcribe to chem an intereſt of effciene . 
Bo r before T proceed any farther, it will 
not be amiſs'to intimate in this place, that the 
things, on which T founded the purpoſed no- 
tion of the coſmical attributes of bodies, were 
principally theſe three 
1. Tn ar there are many bodies, that in. 


divers "eaſth act not, unleſs they be acted on; 


and ſome of them act, either ſolely or chiefly, 
as they are acted on by the catholick and un- 
heeded agents, we have been ſpeaking of. 

2. THAN there are certain ſubtle bodies | 
in the world; that are ready to inſinuate them 


ſelves iggp the pores of any diſpoſed” to 
admit their action, or by ſome other way affect 
it, eſpecially if they have the concurrence of 


other unobſerved * cauſes and the © ONO | 
Jaws of the univerſe. - 

3. TnA x a body by a techiinical chang | 
of texture may acquire or looſe a fitneſs to be 
wrought upon by ſuch unheeded agents, and 


_ alſo to diverſify their operations on it upon the | 


ſcore of its varying texture, 


Tu Es E three propoſitions I ſhall reer | 
to e eg e 7 the N 2 


the fiſtieth, 


ble heath and gn; 


b EDDIE are, 


# with the 
=ther that is about, them; and the atm here | 


"is the main defign of We diſcourſe, 
tlie = to the hiſt, leaving it for the moſt 


times 2 you, th 
_—_ 2 await the ns aber fit to m 
ities are not meerly” GAiti-" f 
, whoſe exiſtence I can it 


rticulat phænomena, herein 


no po 


arg the tholt important Card the. leaſt At probe) 
ſhall ſay 


part 
to 


Potions whit you ſhall*rmeet with belonging 
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« /a&ted on; and ſome of them act either ſolely 


* 0K ceny as Bey are acted on by the catho: 


e lick and unheeded agents, We hape been 


8 0 the former part 0 of it will, 1 7 


eaſily granted, it being evident 
os ry 95 as theſe, that a 8 
40e ea block, unless it be i 
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wal not © 
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luſtrated'ir by obſerving 1g to you, that por: 
looking-glaffes, and convex burning: glaſſes 
kindle hot other bodies; unleſs they be e 
to do ſo by the reflected or trajected beams of 


the ſun, 15 all roceed to rove it by a cou 
of 21 4 2 P! y a couple 


7 $$. &% 


Tux one Fa an iron. bar, that ai" long 


a perpendicular ture ; for though this bar 


other iron bars of the like ſhape and bigneſs, 


yet after it hath very long ſtood in that poſi- 
tion, it will by the operations of inviſible a- 


gents acquire a farther degree of magnetiim, 


than belonged to it, as a bar of i iron, and is 


enabled to produce ſome magnetical phæno- 


mena (elfewhere mentioned) that it could not 
before. 


"Tat ſecond inſtance is afforded us by what 


piece of marble ; for though of itſel 
wer to help to lift up any other dry bod 

that it is laid upon, yet ib it come to be 72 

fully laid upon another piece of marble as flat 


and ſmooth as it, and of a bulk not too un- 


weildy ; this upper ſtone, by virtue of the fa- 
brick of the world, which gives the ambient 


air fluidity and weight, is enabled without a any | 
other cement or faſtening inſtrument than im- 


2 


b divers of 
theſe proofs may ach” of thein ſerve to confirni = 
more 5 one of theſe, en and be-: 
cauſe the makin "out © two laſt, wick 


d refer to Either of the three Pro- 
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Was not, When it was firſt erected, endowed. 
with 8 any thing ſuperior to that of 


, happens | to a very flat and exquiſitely Pale | 
hath 


mediate contact, to raiſe with itfelf (in caſe a 


man lift it up) 'the lower marble, though per- 
haps an hundred times heavier tha 


* [ Whereas, if this laying one of theſe ſtones 
upon the other had been done in vacuo, I 
doubt not but no fuch power had thereby 
accrued to the uppermoſt of them.] | 
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that Fihould aſcribe ts Gant dull a | x the: beans were filled with water, and - 
.it U yk, 


* bet 
inviſible communi- the. veſſels. were exactly Ropped with: corks: 
catin K iron à magnetical virtue, which is ſtrongly tied down with ſtrings, that nothing 


to be of ſo 3 a nature; I ſhall might get out; for I ſuppoſed, that the water 
put . in ming of an pine that I ac- ſoaking into tha e the -u. . 


anaimur 1 4 2 — 


vouted to dilate — 9 E Glled; ; 
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mention ſeveral 


* A 1 I'T ES: of TT os. : ] 


produce in drenched beans vas very 


them u — ro a which jen 
echo d d des and (hoppler of the with 
would difeover, whether that endeavour were 
ſo forccable' ag I ſuſpected. The ſucceſs was, 
that moſt of theſe veſſels (for in one or two 
of them we found the ſtrings broke, that 
_ withitbod the of the ſtop rler) Whether 
of g er rarthy were burſt in 3 
gor be Ar a a pr — 
2 how great th 
welling beans was, 

in bam as we par coin bur Weng ey. 
8 which I had cauſed to be 
made for ſuch Kind of trials,” v 


and two in diameter: then having in wa- 
—B —— — 
of the 
left unfilled, - a 
— fit for the vrifice, by 
a cylindrical-form, and 2 little narrower than 
the orifice; that it might move freely up and 
down, chough the water ſhould make it ſome- 


what ſwell. Upon the top of this plug, on 


which leaned a broad and thick piece of wood, 


tof lead, which yet 
plug too low, being hin- 
| dered by che breadh of e wencher, made as 


[ 
— 2 * beans bad — manifeſtly 
 heaved up the plug, and the incumbent w 


former ſtation. And I ſuſpected, 


chat if we had had ſmall weights 11 


or two a piece) coonve 


| vie weighs caighs ee 


Ir eee chis „An. dur 1. 
particulars relating to the ex- 
periment, as how it ſucceeds in corn ground 
and unground, how in dried fruits, as raiſins 
and currants, how in dried peaſe, 
found to dilate themſelves very ſtrongly) and 

what liquors will or will not cauſe an intume- 
ſcence 3 nor ſhll I here ſpeak of divers cir- 


eee 
fuch t 


lar, that 1 had a mind to make ſome trial, 
whether. the force of ſwelling beans; to preſs or 
thruſt up the incumbent weight, would not in 


d, a hea- 


expanſive force of the 
quan- ſical vis \movens, I freely leave to 


cChanical contrivances, ſo 

ſe be this way 

ſilently proceeds, rill-it Hat attained. — 

energy, and may be conveyed into bodies 
without 


cyl —— 5 
being — lag, 


eee e and made of the 
W a com- 


| the then that may be h. 
may in ſome caſes, by its conſtant preſence, 


anne 


eee we 


only I muſt not omit this particu- 


much greater in 

wider cylindrical veſſels than in narrower ones: 
for having put a'convenient quantity of dried 
beans into à metalline cylinder, that wanted a 
W e N a ſix inches, and 
e. 
cluded beans began to ſwell, they manifeſtly 
lifted up ſuch a plug as was lately deſeribed 


(but broader) with —ç ity A 
do en hundred p 


or better. * 
Wnurrux this may fine new phy- 
you to de- 
termine; as alſo to conſider, whether by me- 

great a force, as may 


produced, and which ſlowly and 


working any effect before the due 
time, may not in 1 ales eee, 
cable to uſeful 

I. ſhall mw now. examine, hotkey: AC 
far the foregoing experiment may confirm the 
Carteſian — about their materia ſubii- 
lit; nor whether upon the notions, which our 
experiments may ſuggeſt, we may be enabled 
to explicate the force, wherewith fermenting 
liquors do often break the veſſels, wherein 
they are too exactly ſhut up; about which 

_ and of ſome others of kin to it, 

here propoſe ſome. conjectures. 

I think it fitter in this 1 
25 that more directly be- 
» longs to our preſent ſubject; namely, that 
the air, within which name I here compriſe 
rboured in its pores, 


| piety by its being always at hand, and 
its readineſs to inſinuate itſelf Wherever it can 


get admittance; concur to the production of 
divers 


wherein its tion 
eight has not been ſuſpected even — 


for, not to mention What I have by experi- 
oſel ow 3 being 
ut to e of liquors 
7 requiſite in — that they yr — 
thereby be made to aſcend without itz — 
ſides that to the putrefying of ſome bodies 
within the time (or even within ten times the 
time) that nature is wont to putrefy them in, 
they will not be brought to putrefattion, if the 
air be all the while carefully ſecluded : | beſides 
theſe things, I fay, 1 13 that the light, 
— — 

e putr es, did ſo much de u 
82 of the air, —— | 
withdrawn from them, the light would diſap- 
pear, and when they were reſtored to the con- 
tact of the air, they would ſhine. forth again 
as ene But of thus aba 


cylinders of different ſtzes be increaſed in ſome- 


what near a duplicate proportion to that of the 


diameters, or the areas of the orifices of the ate 


differing cylinders (becauſe it is according to 
the greatneſs of thoſe areas, that the force can 
be applied upwards 3) but having not weights 
enough ſo ſhaped as I needed, I could not 
make ſuch an ent as I deſired but 
thus much however I diſcovered in order to 
7 on. that the * 1 of * 
01 
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KNOW. not, whether 0 will be fit to 
add, that beſides what the air (with the 
ſubtler matter: that may be mingled with it) 
may do as a ſubſtance ; it may perform divers 


things upon other accounts, as its finer 


parts 
may be, though inſenſibly, moved in phyſical 
ſtrait lines 3 or as it is the ſubject of ſwarms of 
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3 | the needle, be held directly un- 
. der the ſame point, the bar will not, 'S hefore, 
I drive it away, hut, u they cam „ 
q r ſe· attract ix· Bur if, this bar have bern for a lng 
'F as time kept in an erated poſture, as if it be 
q ir, taken from ſotnt old window;or it, having been 
3 heated and refrigezared;: it havn very ang lain: 
43 proc narth:and. Tony n with: 
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— — chis way on chat way, 
it be in the dom or open fields, done 
may«iſcoves new biete, and metimes new! 
landfcupes upon the paper, there muſt be alf 
day dong i al part che air, where this 


: ſo . chat theairivoyery 
* - which cannot be 
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minute, dorpuſcles. which, whilſt the 
air is enlightenel PRs thorough ie. 


Lou may remember, Pyr 
| chaſe of the ſedohd hitherto diſ- 
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F rr nity by little and little to worte upon the pores 
| of tho iron, that lies in their e 
, ding i ed ame . 
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bake kala; a th: en ; 
7 eee mare plentifully participate of 


g phæ be tao well ſettled to be ſuddenly deſtroyed or 
f 8 eicher dortaim e¹. 
| | Schi darth. But whether or u 


& fon ita being ſo; it appears, by the requiſiteneſ 
boch of a daenhingte-poſition uf the i006, and 
af its long continuance in that paſiti 


tlioſe unherded magnetiaal ſtenma, which com- 


option 

We. areqreating of. -Obicheſe may an 
but for the 
e 


mught e dy ſuch unherded agents, 


magnericatcftiuvia: 
m ſteacms from» 
pale 20 pole: whereby they have the opportu- 


to che wis of f 


teams. wich zy in a-cloſer order 


nag = — 9 

—— pols af —— undd attraſt the fouth 
whaeiras, if che bar being inverted, that end, 
which was uppermoſt, becoming the lower, 
muſt for the fame reaſon have acontrary opera- 
tian, -upleſs by: having dong toad, its verticity 


altered by the effhrtia of fo. languid a magnet 


— 
tian be the right one (fon L would not contend 


e ere 
that 


that metal acquire 2 durable 


rauaicate fuck a: magnetiſm to the iron, move 
and act according to laus eſtabliſned in nature: 
which — 
__— neceſſary 0 be ame ĩðͤ 557 
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1 grand propoſes nac, 
* Thas a body hn mechanical change of 
<:7texcture may acquire or loſe 2 fitneſ t be? 
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Chap. VIII. 


e eg ther operations on it 
1 gere e cue wich 
ol Faun 8 of 

E ' that there are divers cuſes, 
| — the ſume and other 


argurnents may ſerve. for the confirmation of 


— banſſoved 1 ndwio mers i bete nt, 

: B 7120 illuſtracs- n little — /b+ 
groſs and ſenſibie 4 it is i euſtom we 
often obſerve at ſea when we fail with to lack a 
_ wind, to take up water with certain inſtruments, 
and throw'it ——ů — pro- 
Poſal, this ma 4 v way to 
the — of the Ag) ene there 
eight of ſo much water added to that 


promote 
of the veſſel itſeif 3 but yet I have hen the ſew 


1 /iti2s-onc ofi/thieie beſt — 


| cients, when we were cloſcly chaſed by 
—— _ = —4 
when the ry, part W 
that blos upon eee 
meſhes or great pores, that are left between che 


— 2 4 Canna when it comes 
to be wetted, the imbibed water makes the 


threads fwettevery way; and conſequently very 


„preparation, chat alters not the Thi 


bels, be enabled to attratt — 


QUALITIES: / Tarrn& 8. 


thete deltverdd, heated it and cooled it, hidgh 


it had loſt ſo fietle by the fire, chat the eye 
took no gong of its bei 


ng changed eicher as to 
of the fire, 


mupe or bulk, yet ths 


by changing the inviſible" eexture, did ſo di- 


verily lter che d 


= poſition of it in feference to 


Alter — the ſtone, malting the ſame 
end point ſometimes to the north and ſome- 
times to the ſouth. The like chan of ver. 
ricity 1 have, as 1 elſewhere = pin 
—— 


mere iron of, without the 


*efiuvia of the earth, that 1 
could preſently and at pleafore change and re- 


or any other m gener thin the earch; bert 


alfo. found by trial, that a certam heavy 
chat is uſually thought to be not ſo tens 
a metalline nature, are, may by a fight and quick 


. 
144 "3. 


of 8 
oe £4.43 % 
en A P. vin. 


=O 1 :afinnces already 
dies it Will not be ami 


iven in ſolid bo- 
to annex two or 


nnd ſtreightens the _ or intervals, that three in liquid bodies, becauſe it may be thought 


* ds yh 


as A e 2 a — ” e 
in the ſail comes to beat more forcibly upon it, 


and conſequently drives it, 14 with it the 
ſhip, more ſtrongly. on, than elſe it would 
have not to mention th N 4 
5 by cheimbibe: eg - water, becauſe 
I would not ſtay to take notice of other parti- 
— which the ſucceſs of this may 
perhaps be in part aſcribed. 


A the former; fi ſe an high wind to blow 


San wherein the, windows und 
doors are all ſhut, the effect will be only, to 
ſhake a little the room in general: but if one 
open the caſement, though he, chat does it, 2 
properly. and immediately but diſplace ſome lit- 
dle piece af che ion, or other thing that ſhuts 
che ind, yet this being done in a place, where 
there is a ſtrong cutrent of air, which we call 
a wind, there will preſently follew a blowing wort 
up of curtain er hangings, and blowing about 
o prey ſtraws, feathers, or other light bodies, 
that are not ſirmly enough faſtened, nor very 


. eee be blown 


avout} 55 itn pts 5) | 
Bur 10-protecd 0 inſtances, auger 4 

groſs, Lmight, take notice, that though good 
common tartar does u of it ſelf keep dry 
in the air, nay, and will not eaſily be diſſolyed 
in cold water 3 yet if it be calcined, though 
but very moderately, the ſalt imthe remaining 
coal, the texture being now. altered, will readi- 
ly enough in the moiſt air (as that of a cellar) 
nad itito that liquor, that chemiſts; have been 
_ pleaſed to call oil of tartar per diliquium. But 
in regard that to make the change the greater, 


1011 18 


part of the tartar muſt be driven away by the 


| tie, L ſhall rather make uſe of an- example ea 
_ ily: drawn from an expetiment; I elſewhere 
mentioned to another purpoſe 3: for having 
taken a loatiſtone, anc} according co che- 


* JF 


ach... ſtrange, by N 


texture ſnqud, withdut 


if thoſe N- . quo 


ploys to produc 


Canaries, 


nliderable pany 
or any new ingre- 
" dients, be produced in bodies, which, by reaſon 
of their fluidity, ſeem preſently to recover their 
texture if it be diſordered. If honey and wa- 
ter be each of them apart put into a conve- 
nient veſſel, they will both of them retain 
their nature; and though? you mix them toge- 
ther in an undue proportion, ſo that by 
of overmuch honey the conſiſtence be too thick, 


Dr that by being diluted by too t a pro- 
. 5 = - WT be 


portion of water, the ſolution of honey be too 
thin, they may continue honey and water : but 
quiors be duely proportioned (as 
if you put to one part of honey four or five of 
water) then their new texture ſo diſpoſes them 


to be acted on by the ſubtle permeating matter, 


or whatever other common 


agent nature im- 


gients do no longer continue What they were, 
but begs 10. work like new muſt, or beer - 
: and I have tried, that ſo ſmall and ſhort 
a Cloak motion (as carrying ſuch mixturesa while 
in a edach) has ſo eucited the hquor, as to make 
it violentiy force! its way out of the veſſel, or 
throw off the ſtopple, that I have wondered at 
it. 
chant of wines, who ſpent divers years in the 
being aſked by me about ſome things 
of this nature, aſſured me, that in thoſe fortu- 
nate iſlands (as the ancients ſtyle them) he had 


ſeveral times obſerved, that if a pipe of che 
were, when it was about a 


beſt ſort of Canary 
month old, rudely ly rolled, though but the length 
of an hall or moderate gallery, ſo tranſient and 


flight a diſcompoſure of the texture would 


quickly make ſo great a change in it. that of- 


tentimes a good quantity of wine would be vio- 


lently thrown out at the bung; or if the pipe 


were too cloſe ſtopped, that great veſſel it ſelf 
would oftentimes have the bottom beaten out; 


by which means een _— e ton of 
aud rich liquor: loſt. N wi 
E 


reaſon - 


And I, remember, that an eminent mer - 


e fermentations, that the ingre- 


LO | 1 bY, 

RR — comeaga git, whe 2 — a ea Hake a 
h expordothecold ſhort time 1 have had che neighbouring:part of * 
1 e da, and the ſubtle bodies ches are in its. which pow AE — ateureſied, :al 
_. _ would not have eracked it, if it had heen cooled 1 ale it eee 
| moe flu, ſo that its parts would have had of th, ahn e lee eo clnxnggns 
8 leiſure toi ſettle into a texture convenient for the you, in farourof what Thave been 

EA of thoſe ſubtle bodies, __ —— 
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| IN | by ſome of the new phet unde | to 
* a gest chere treated of, that ſeemed to have compoſe the æther I lately diſcourſed of; there 
; | in them n as is wont may poſſibly-be Tome other kind of corpuſtles 
=. n e lt to phyſical di fitted to have. confiderable p. 
3 1 fb mer wh in ther, they find congruous boe 
| . ,- as 1t is al underſtood; yet I ſome 
ſubje& ſo vaſt, that not only all demonſtrable what ſuſpeR, that thoſs effects may not be due 
| n — rein orien tener 
. maybe" 1 important, but even that there may be, —— 
5 conjectures and pitions themſelves, that re- peculiar forts of corpu 
x | la jim genera, Frey be no very ground — which wh 
M or extravagant, may deſerve not to be al-. culties, and ways of wo ey meet 
: | ** paſſed by in 'fMence: J will adven- with bodies of ſuch a — 4 them 
| cdu to entertain a while with ſome to admit, eee rs. We 
0 5 thoughts of this nature, eſpecially becauſe they theſe unknown agent. 
| a will give: me opportunity to Alledge in their Tus ſuſpicion of mine will wem the leſ 
| _ . favour” ſome: hiſtorical obſervations; which; improbable, if you conſider, that though in 
. — _  whateverthe doubts or conjectures be chought the ether of the ancients there: was nothing 
. e a5: "rave; be rep af _ taken notice of but a diffuſed and very ſubtle 
cable. ſubſtance; yet we are at preſent content to al- 
A may now tharefore be ee eee low, that there is always in the air a fwarm of 
to confeſs to you, chat T have had ſome faint ſteams moving in a determinate courſe betwirt 
| 8 that beſides thoſe more numerous * A oaadaN ſouth + which ſubſtance 


& would have imagined, 


vin; ſhould; for- — — 
nate the air, as to betray” the individual flying 
| Then whats poculerly Gihobet organ of Fa 
whoſe peculi organs 
Ting theſe — 8 95.rt And it 
i firange, char there ſhould be ſuch effluvia for 
—along'time( a year or two together) 
reſiding in the air, chat though our ſenſes dif- 
dern thetn not, and though they have no ope - 
ration upon other men; yet if they meet with 
perſons of A * temperament,” who 
chat, "and by their formerly | having had -the 
Plague,” have attained a (peculiar diſpoſition, 
that fits them to be wrought on by peſtilen- 
tial ſtrams, they may fo operate upon them, 
chat ſome of theſe petſons may be able to dif- 
car roſe" Maint be poſtitential, To 
countenance to which paradox, I will 
annex to or three teſtimonies, the firſt 
of which I nd thus ſet down among my Ad- 
verſaria. {Above three- [erg before the 
late great plague began in in the year 
1665, there came to Dr. M. a of his, 
| to deſire his advice for her huſband ; and the 
doctor having hat ailed him, the 
 anfwered, that his chief diſtemnper was a ſ 
in his groin, and 


upon chat occaſion added, that 


bh Cosuie AL Aünricrens 
* — -have-dreamed of; if vn, at length 


=] 


| thar mens" ofſe 


infected himſelf; bereue i. 

informs his readers; Aunstundum hic merito na- 

2 . vs pre fervationem mo. 
5 —. 2 . 


3 Ires 
Ideliter 1 257 Wenn 
Ir theſe ſtories were 00 1 per 

ſons of what happened to other men, the odd- 
neſs of them might well tertipt- a wary man to 
ſuſpend his judgment : but the judiciouſneſs of 
che writers, and the profeſſion they were of, 
and their relating theſe a ay things, that did more 
than a few times happen to . may 
well be permitted to bring credit to their affer- 
tions. And theſe inſtances added to what has 


by been already ſaid, may, I hope, excuſe me; if 


think it not time miſpent, to conſider, whe- 
ther there may not be other, and even ob- 
ſerved forts of effluvia in the air: to excite 


your curioſity and attention about Which, ra- 
— chan to declare a poſitive opinion, is that 


give ee in what has been nal 


mentioned. 


Aud Wiebe, Pyrophilus, I have in the for- 
mer difornnie unte in the ſtructure and eſta» - 


png urn laws of the univerſe, as ap help toward 


giving an account-of the coſmical attributes 
Fey things; I ſhaff here alſo ingeniouſly confeſs 
to you, that I much fear, whether we have yet 
attentively enough taken notice either of bend 
number, or cha kinds of thoſe laws,” Agen 


ber huſband aſſured her of his being confident, N to think, that there may be a 
chat the nent ſummer the plague would e very greater” number even of the more gene- 
rife in Lom; for which on he gave fal lawa, chan have been yet . - enu- 
this reaſon; that in che laſt g dee plgue he fl T, un when ie peak of the 


* 


kick of that diſtaſe; and he then had | 
tial tumour.” LELDLS $403k 743 © 
. So i ech pingu charline 1 
though mueh inferior to chat great one, each 
of chem Rad a ming in his body to be its 
forerunner, aud now having a great tumour in 
the forementioned place, he doubted not but 
it would be followed | 4 raging peſtilence, 
"5 Which according Having 
much ralk-of ſomething of chis nature, and be- 
—— caſually viſited by the doc- 
Rs 


Lr wer che foregoing narrative. ]: 
Tus ſeeond is a very remarkable. ſtory, 


great veracity, I enquired of 
| Aan Ne Anni Gir Was true, and I received 


_ eftabliſhed laws of nature in the — — 
of chat phraſt, _ may be rg and commor 
guſly enough diſtinguiſnd ſome of them 
being general rules, that have a very great 
teach, and aro-of greater affinity to laws mort 


properly ſo called, and othets ſeeming not ſb 


—— laws, arthe eubony | 
of nature in this, ot that particular part of the 


heard world; of which there may be a greater um- 


ber, and thoſe may have 4 
many ene 

10 imaging. 

Ans firſt, whereas the firafaneof che world 
is a main help. in our preſent diſquiſition; 1 
ſhall venture to tell — chat though I do not 


ater influence. on 
than we are wont 


ich T-remember- chat famous and excellent only commend, but in divers caſes admire, the 
_chirurgeon Fabritius Hildauus records of him - induſtry of aſtronomers and geopraphers, elſpe- 
Lelf; namely, that having had a peſtilential tu- cially of ſome later ones; yet they have not met 
- mourduringaplague, that happened in his youth, With ſuch difficulties, that they have hitherto 


_ if for mairy ꝓcurs after he chanted to go to, or 


* _ ao , An „ with 
| — — — by a ſenſibie pain 


our Sho Where he had had pete tin au 
. — pt 

7 — The changes, that 
. Logs to the znomena- of diſeaſes at 


'- Breda, where this diligent 
| Rs much among patients af- 

| £ with malignant — of Ng diſeaſes, 
or. III. 


preſenced us, rather a mathematical hypotheſis 
of the-univerſe, than a ;phyſical, having been 
careful to bew. Us the magnitndes, ſituations, 
and motions of the great - globes, ſuch as the 
fixed ſtars and the ets (under which one 
may compriſe the eo) wack gut being follick 


f . 


| ones, the terreſtrial globe we in- 
habit does, or may conſiſt of. And as of late 
years the diſedvery of / the four planets about 
Jupiter, and the little moon (as ſome call it) 
that moves about Safurn, together with the 


As pheno- 


* 
5 
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al pes eee — 
dial bodies 2 1 ng, bot, bur that future dik 
coveries by improved teleſcopes and other. phi· 
+ lolophical. inſtruments: _ reduce us to make 
changes in the grand: ſyſtem of the univerſe 
itſelf. and in chat Which we conſider as the 
moſt important of the mch Boden 18 wed 

5 the terraqueous globe. we live on. 
1 — ace ommunication this may have with 
po od parts of: heavens. We have very linde 
knowledge of, though I may elſewhere make 
1t, probable, that there may be ſome commerce 
or other; but without ſpeaking, more. particu- 
larly; of that point, Tenn have. ſome time 
ſuſpected, chat there may be in the terreſtrial 
globe itſelf, and the ambient atmoſphere, di- 
vers, Whether laws or cuſtoms of nature, that 
belong to this orb, and may he denominated 
from it, and ſeemed to have been either un- 
EFnoyn to, or overſeen by both ſcholaſtical 1 
mathematical writers. And firſt, I have often 
ſuſpected, whether! there may not be in the 
mas of the earth ſome. great, though, low 
internal change (whether ;originatetl-there,.or . 
ddueed by t e help of other mundane globes) 


, 


by l that almoſt in all countries, 


where obſervations have been made, there has 
been a plain and confiderablF, alteration found 
in that, Which is commonly called the variation 
(for it is rather the deelinatin)-of-the ſea 
compa magnetick needle, which is the 
5 Gave, by which ch. nevi decines eſt or 
wee the.true, north pole. And whereas 
ow oc F incar Ln > ck ae 


a. ſcarce diſoern any at all, 
if the needle dec nos any way m 
dhe pole, it ome do ſo a little towards the 
other ſide of heaven, than that towards which 
it did: decline before. And Having: after- 
wards by the help. of a meridian line, much 
d for. having been alma drawn. i. 
eminent tiſicers, mad 
a thigh u, it with EY 
Wents, W ane was a choice one, 
fering from: ee and from one another; 
IJ could not myſelf, that I could diſcern 
che declination 3 to exceed; half a 
fee, if it be — EWA fo. much. But ſince 
{ervations of this kind may more con- 
Aden than wg yet know of, and ſinte they 
vugkt to be made at diſtant places, Lam com 
tented to add here, by way of confirmation, 
That the Cape ef Good Hope being one of the 
eminenteſt parts of the terreſtrial. globe in re- 
-ference. to magnetiſms, the, acquaintance I had 
With one of the ancienteſt and moſt experj- 
:encrd navigators. of this part of Europe, invited 
wein enn wyfelk to Fs purpaſe]y. to 1 


1. 1 * ++ 
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— | » At Lacan 
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2 him, Whether he ldd gelten 1 
ation of the compals at the Cape f Cood Hope . 
and whether, if at all, he had taken it more 
than once: he anſwered, that he had often 
done it: whereupon; aſking, bim, what he. 
found the variation to be, and whether he 
had obſerved any change of it in his: ſev 
voyages, he replied, that When he. pas a 
young ſeaman, he obſerved the variation to- 
be about tuo degrees, weſtward, and after. 
wards during many years chat he ſailed to and 
fro betw-ixt Eat India and: Rurope, he found: 
the variation to encreaſe hy degrees; and 
whereas he had learned from ancient; writing, 
and the tradition of old ſeamen, that before 
his time, they had found no :variatign at all, 
he about 15 years ago (which was the laſt time: 
he took it) found it by aceurate inſtruments, to 
. w7- edige 
time, eas 
ef - Good Hope, the variation ill; weſt-: 


wand had decrealed. near 5: degrees. Lipon; = 


theſe cgrounds,! which I may elſewhere have; 
occaſion;to confirm! by further obſervations, I, 
cannot but think. it probable, that there may 
be agents, that 2 Know not of, that have a 
"ren. give the internal u the terre- 
ial Bolſa Goupels Which we: can- 
not yet certainly tell, according to What laws it 
is regulated, on ſo much as whether it be con- 
ſtantiy regulated by: certain, laws. Or n A 
what other changes, agents that 8 produce. a 
change in the terreſtrial globe itſelf may make 
in thus, or that part of it, Who eam inform us? 
Ix the next place, I-conſider the great un- | 
certainty. and irregularityn that. we have hitherto | 
obſerved in the weight of the atmoſphere by. 
dur new ſtatical barometers, and much more 
ſenſibly by mercurial ones, without vet having 
diſcovered the cauſes of ſuch conſiderable alte- 


ery rations in the air, (ſave chat ino general they 
| þtcrrancal 


roceed for the moſt part from 


ams) whoſe inſſuences upon other things 


J may be more conſiderable, than we have yer = 
had opparvadity. to:detect-: tnapbagen aol; go 


Ir very remarkable hat a late and inge- 


nious writers that lived in ſome of the merican Monſieur 
Mes in thoſe de Rocher 


HMarigs, relates: about the 
Parts ; namely, chat before came 
thither, the inhabitants obſerved, that chey had 
thoſe fatal tempeſts once in ſeven years and 
no oftenerj aſterwardo, they were troubled with 
chem but once in ſut years 3; and in proceſs of 
time, 225 e viſas of tho hv 

grew lo frequent, that in my relator's time | 

came once a; years. and, às a prodigy, they 
once obſerved to in one years: —— 
three in another. I remember alſo, that meet. 
ing with an inquiſitive e that had 
lived-in New: England,:I:defired! to:know. of 
him, whether in that part of: the country, where 
he reſided, there wete not a great change made 

in the very temperature of the climate? where- 
to he anſwered me, that there ws, for it was 


grown much milder than formerly and be- 


cauſe I doubted., whether this change might 
not have been, either accidental for a year. r 


8 or en ae whoſe bo- 
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dies by degrees be grow wars accuſtomed 
| ta by gs = and! leſs ſfenſi> 
bie of it z it was anſwered,” that this — 7 
had been obſerved: gg urn years after: t 
- 3 had planted ee 
red of the 


5 pomp greens that —. 
one day the honour to be ſtanding by his ma- 
jeſty, when he reeeived a ſolemn addreſs from 
 New-England, delivered by the governor of a 
colony there; that very inquiſitive monarch; 
amongſt other queſtions, aſking him about the 
temperature of the air, he told his majeſty, 
in the preſence of divers that came from A. 
merios with him, that the climate had much 
altered and loſt much of its former coldneſs 
for divers years, nde dhe ee ſettled 
« there. 7 +) N þ 
"ff WrzTHBR this dee of the — - 
of the air will proceed, or how long it will con- 
tinue, time will diſcover. But in the mean 
while, ſuppoſing with him the matter of fact 
to be true, and that the change depends not on 
any manifeſt cauſe; that, which is happened 
already, ſeems to me ry confiderable, ſince 
I have lighted on a book? written by + one of 
the ancient planters of New-England, by way 
of deſcription of that country; where, among 
other things, 1 findithofe notable paſſages. The 
one in the ſeventh page: in former times, ſays 
he, the rain came ſeldom, but very violently, 
continuing its drops, which were great and 
many, ſometimes 24 hours togethers, ſome- 
times 48, which watered the ground for a long 
time after: but of late the ſeaſons are much al 
tered, the rain coming oftner,: but more mo- 
derately, wih leſs thunder and lightnings, and 
ſudden guſts of wind. And tlie other in the 
84th page's" where: ſpeaking; of::the heathen 
natives, he ſays; they acknowledge the power 
of the Engliſhman's God, as they call him, be- 
cauſe they could never yet have power by their 
conzurations to damnify the Engliſn either in 
boch of goods: and beſides they: ſay, he is a 
God, that ſends them ſo many goot! 
—— much good corn, ſo many god 
cattle, temperate rains, fair ſeaſons, which they 
| likewiſe are the better for ſince the arrival af 
the Engliſh g the times and ſeaſons being much 
| altered in ſeven lor eight years, free from light- 
ning and thunder, long droughts, 
tempeſtuous daſhes of rain, and — 
cold Winds. 71235. a ul xiv 1 7 
So that by chis it appears, chat this Sele 
deecrement of the coldneſs and rudeneſs of that 
climate was already taken aenruf ol} _ 
years ct ods ni gg commit Wil bod 
To cheſe relations may — be fub- 
Ne a PE _ the err de gere in 
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Sanctiorum natur 


omnino, quo eee Boſe 


and the more ſtu 


:ifudden and- * 


4 1 „, , 
rpretum nullus We inter arbores 
e jactare videtur, ignorayerecutio imi rerum indagatores, Plinius, Galenus, Theophraftur, 


Ris ingenidus little tract de Mad here 


he very ſolemnly, delivers this notable obſerva- 


tion, that in che country he calls Cenotria, 


there was no manna to be found a little above 


three. hundred 'years ago. And that in Cala. 
briz it ſelf, a province ſo famous for manna, 


that the beſt j is denominated thence, and that 
furniſhes, a great part of Europe with that odd 


drug; it is but ſince two ages, or thereabouts, 
that manna has fallen, ors - he expreſſes i it, 
rained; * 

1 know: Pa pi it may be worth while 
to mention; after theſe more weighty obſerva- 
tions, the ceconomical traditions of houſe-wives z 
vhich I ſhould not think worth taking notice of 


in this place, but that having purpoſely enquired 


after the truth of it, of two very ſober perſons 
(much verſed in the art of making ſweatmeats) 
that have; eſpecially one of them, often tried 


it 3 they ſeriouſly affirmed to me, that they. 


find the ſpots — in linnen by the Juices of 
fruit, particularly of red currants in ſtraining 


bags, will beſt waſh out (nay ſcarce otherwiſe) 
at that time of the year, when thoſe fruits are 


pe the enſuing yea. 

To which may be for affinity s fake annexed, 
what: is related by the ingenious F Trench writer 
of the hiſtory Bes Jes Antilles**, where he 
lived divers years; who ſpeaking of the fruit 


they there call Acajou, tells us, that the juice 


of ſome of the internal parts of it, t 


though re- 
puted an excellent remedy in faintin 


fits, is of 


uch a nature, that if it chance to fall upon a 


iece of linnen, it turns to a red ſpat 3 which 


till the tree come to be again in flower. 


Which phænomena, if che length of time, and 
the heat and temperature of the air, uſual in the 
ſeaſons of producing bloſſoms; and ripening 
of fruits, be found to have little or no intereſt 
3n; their cauſation, m proge of ſome uſe 1 in 
our preſent enquiry. 

WAT EVER be the true 5 of the en 
and flowing of the ſea, yet at ſpring tides the 
:motions of ſuch vaſt maſſes of matter as the 


great ocean, and moſt of the ſeas, are ſo con- 


ſtantly coincident with the new and full moon; 5 
ſpring-tides have been 
in moſt places, "bo long obſeryed to happen re- 


gularly enough about the æquinoxes, that it is 


worth an enquiry, (though I cannot here afford 
it one) whether. theſe conſpicuous. phænomena 
may not ſomewhat confirm the e we 
are diſcourling fein 

Ax D when! remember, how many queſticns 


Lee aſked navigators about the luminouſneſs 
of the ſea; and how in ſome places the ſea is 


wont to ſhine i in the night as far as the eye can 
reach; at other times and places, only when the 
Maves daſh againſt the veſſel, or the oars ſtrike 


and eleave the water; how fans ſeas ſhine often, 


and others have not been obſerved to ſhine 3 
AHA in ren My pion the ſea has been taken no- 


tice 


j The 2 publiſhed thirty- five years ſince. 


mmiferas aut reſiniferas recenſuit. 


qui mediam tatem impleverunt virido&rini diligentidque celebres: quia'ſcilicet illis tempor. bus multum pluebat in Ca- 


4 manna, quod à duobus tantummado ory is bg rss Die amabo, 
bidem urbeſ que vicinæ, neque vero fefelliflet curioſam incchrum ſolertiam 
huj 156 ae evitandas anguſtias. 


- manna fuit in Cenotriã: jam certe aderan 
nihil plane video, quod pro te addaci — 


# a» 


"Y Hiſtoire Naturelle des Iſles Antilles. Lie. l. Chap. 6. 


Mromate, Cur ante trecentos annos multum 


Mag nenus de Manna, P. M. 49. 
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Veld phanomena, w thoſe | great 


| credible eye. Witneſtes W awed to me 
on may ele where theet with) 1 am 
to ſuſpect, that ſome. coſmical law or 
of che ut | 
Plane 


ade or Pg yet” 7 | 
between the earth und other mundane-globes 
| has not an iavereſt in the 6 continuance, 
_ and/cxpiring'of” thoſe diſeaſes, thar 
call new; which” invade whole cbuntries (and 
ſbometimes greater portions of the earch) and 
nut very many feats, if not ſome ages, before 
they come to 
of diſcaſes divers learned men have reckoned 

up divers, and whereof che yenereal po, at 
leaſt, as to its origine and ſpreading, is but 
800 mani felt and unhappy an inſtance ; -where- 
to, #ccording to me eminent doctor, we 
add che rickers, u Alſeaſe, which though 
| Knowh in Scher chuntries g is Here — 
0 fatal to children, which firſt 44 
_ diſcovered ſelf among us 
DT multitudes of men Ye 
ed haps more dewhere, 
F' ſhould? n further de bend to che 
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_ > Kfire to nit. And therefore! I ſhall 
_ advertiſe 7» of two 
Hold not 
X A laws ahd cuſtoms ef nature. 
Tu r fiſt of them is this, that 1 dt 


fiſpibions more, chat I 


| Hoſe; that are thought chte grand! rules where- 


things cor 
% "the Erlebe + of he 


the world, eser things, are not ultogs- 


wh: STA che great mundane bodies move, am 
tthe doundartes of their moctong. Por chat 
Teaſon the wiſe author of Natüre pleuſecd 10 
mit, that it Thould'be ſometimes as it Were, 

 over-ruled by the boiſterouſne Ki I r 
all it) and Exorbitant motions ef 
Fro ns of matter, I fit net in this 


TG nature of "brute matter, and che 
Kees of the bodies, that malce up the: world, 
the ſtrange Variety of thoſe Bodies, which the 

_ *earth does ebm 


not abſutdly be preſumed to contain; and when 


I lkewiſe conſiderithe fluidity E that vaſt in- 
_ Trefftellar part 1 the world, wherein theſe 


cannot but ſuſpett 


. ſwim; there may 


1cfs of acetrsteneſs, and of conftant regu- 
clarity, than we have been taught to bebe ve, 


in the ſtrudturt of che univerſe, and a greater 
*obtoxioufnelhs to deviations, than the: ſchools, t 
Who: were Tet, by La ad Ariſtotle to 


hy © C Cos $MICAL vs v8eicrods. 


mates of lid 1 Rave Den vod of by very 


darkened with chem, (as about the end of 


"extinct. Of which ſerts 


them be) it will appear, 
loſtial 


+ armed) 
in che memo 
yet alive: but of de much confirmed by 


| byforenavigators, chat have been in the ours = 
8 pe- fea, ubont certain black clouds, aid to 

1, hw phienomena'vf particular regions, I mut emilp 
__@/nchout its a dent Tout pot we the: we 
only dome 


ntt to „ you; about the | 


; whether Jome> uſe: 
preſent purpoſe 


preſent fabrick inf N 


me, I do not tt ſer cauſ to alledge thoſe phe 
ther fo uniform '66taplied with, as we axe wont red eſta 


to preſumie at Yeaſt; as to the lines, achording 


per- ſdurhern pole, or 


phace 


146: . anethet) inquire:'-butwhen 


the fore mentioned 
ize, and bthers of them may 


nnn ary perkedtic 
of the celeſtial bodies, beve allowed dei | 
to think. And in effec, to ſpeak. 


f che obe of chem, ain an, d 40 f 


all of qual — (wv the age of 
fuppoſ it nter; 
cy mis 088 protjirer!. mcg hin of 


N aſirondamen;: een of our time. 
about the anomaly | 


the fun s Spes 6 pk to paſs 


I fay,the 


tt times. do — m7 ri 
mer ſtile 1 e e aleds-t 
NOS ng are; Called--his ſpots) 


„ 


perhaps,” chan Haupt 
or Ha, — 6h his: whole face ſo 


Cin s, and the beginning of ere. 
vernment) that for about a year together he 
- was; as it werte, under an Te which, 


if we add thoſe omikſtial oomets, (for L die 
not now about ſublunary ones) their numben, 


Vvaſtneſs, duration odd tnotions from orb % 
orb, (a the uncients would have ſpoken)-and 


other phænomena, (whatever, the canſes f 
that even in the o 
of che World, all is hot o regular 
und un n men n 
„ ¾ͤ n ̃¾ v Ho/nofronatet - 
AT dal Ming devine; inen Is 


— an 


as"! 


in the nutartick hemiſpi 
ring ſtan themſelves; . — | 
———— ſirſt or 
_— know. not) have added, certain white 
elouds in the ſkme:hemifphere move no les.56- 
gularly. Of tlieſe relations, L ſay, I con red, 
might not be made to my 
3 but having made the. pe 
-quiry I:could,- of thoſe few: peaſons of note I 
could mot with, that were lia 9 inform | 


of arguments. But yet — 
ifang, — hoax ———— So 


in ſome parts of the-£48-Indies, have not Gre 
ther: becauſe they ſailed not far enough to the 
upun ſomt other ſoort) talen 


motice of them; I ſhall ſuboin a a part of 
natural 


hiſtory, not obyious>ta)be met with, 
the beſt ace I conld procure of them; 
which was from an obſervi un Paſt- 
India ſhip, with which he lately ee 
to u parts of the ſcutk · ſea. 
Fu fühiſtancr N 
phænomena, as this, that 
he had divers times ſeen in the ſouthern hemi- 
ſphere, und in chat pant af the milky way, 
which is nut to be ſeen upnn our tage 
he ſays, the galaxy is either compleatly, or al- 
molt a circle) two or three Powe that py like 
clouds, an move bout the earth regularly 
with che white part of the cirele in 24 — 
y what be (eplied to lome further queſti 
aſked him; 1 gathered,'chat-.af cheſe 


the Black” clouds, erg have ke 
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any; the —— One St: Having öbſerved Here & wel as che vigllant 
to be te folded about this matters, it is cütioffty bf Thc few atet afttonbmers hith 
—.— amiiſs de expect further obſcrvarions ; the taken RAS of © erk) thE retufn bf the 
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Ub eins _ _ ISO» - Eftaſe by tlie Now diſap pearing of it) and in 

Am D thus Ck for Fa, firſt of cheitwye ſofne' curiòs mei a reſo of to have a watchs 
ſuſpicions, that I above intimated, I would rr 5 eye u 75 that part « of the ſky. Since when 
pole t& yd? the'6rher is very different fron famous Bulliallus, 50 befides ſome 
it, and might ſeem contradictory to it, but e foreign virtuoſi (whoſe names I know 


though: I lately told you, I ſuſpected, that in tion having taken notice of it in the wonted 


perform their motions, there is more accurate- have been placed among the fixed ones, and 
neſs fancied than there really is; yet I ſhall FRumated to be of the fourth (if not the third) 
Now add, that there are caſes, wherem I am -x magnitude, have ſomewhat confirmed me in 

not quite out of doubt, but that Fe way Moine ite Talpicton I am now treating of. For if this 
times take ſuch things for deviatzahs and or- and the ocher new ſtars do continue to return 

bitancies from the ſettled couſe t e I 17 N 1 ery to the ſame part of heaven, where 
if long and attentively enough Ne e they fave been already long ago ſeen; as at 
be found to be but periodicals; e 


have very long intervals El ee ag , But meta after it firſt begins to ſhew it ſelf, and 
becauſe men have not {kill and E : ot; 72 "ecrealing ace 


Wards, ſeem to promiſe 3 then I 


ERS" Ih : WF 


pete Wes eg. that there may be vortices be- 
them, they — conclude them SN | he 


accidental extravagancies, that ſpring not e Firmament; which ſuſpicion, if true, would 
any ſettled and durable cauſes. For the world, much disfavour the. hypotheſis we now have 
like a great animal producing ſome effects but about the ſyſtem of the world, and will favour 


ncave ſurface of what we call the 


beards in men, till they have attained ſuch an phænomena. And however; if either the 


Vol. III. only 


This wary expreſſion keeps my relator from being contradicted by a curious modern aſtronomer, who tells of a ſtar 
not three degrees diſtant from the ſouthern pole ; but then he ſays too, that it is a ſtar of but the fifth ends, 


E + / 


the ſtrangel 6 Satt, 01 
e wen yehrl After icleccßes ff. Mice etes 
Were ire in munter e Bor theft femafkuble e — 


that they belong not to the ſame caſes. For not) divers excellent perſons of our own na- 


ſome - things, eſpecially relating to the lines, ac- place, (where I had ſometimes the ſatisfaction 
cording to which, and the limits within which of ſeeing it;) theſe obſervations, and eſpe- 


ſome great maſſes of matter are ſuppoſed to cially the laſt diſappearance of a ſtar judged to 


ealt fer as much as concerns this, its gradual 


2 885 with e more of Probability than 


at determinate ſeaſons, as nature produces not what I conjectured as poſſible about periodical 


| age, and the menſcs (8 n dall chem, uſe. new ws. without * from its place, be 
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ndance on PT ; 1 0 not thought 
fe ey ſhould ſtay any longer for them. 
Bur about theſe ſeveral tracts, this general 
f advertiſement i is to be here given, that being 
not 
3) of wech particulars, as the author muſt 
I- to the informations of others, he would not 
ſtake his reputation for the truth of every one 


a of den; contenting hijaſelf, to! have, per- 


formed what can be reaſonably expected of 
bim; which is, that he ſhould care make 
his inquiries from credible perſons, who, for 


the moſt part, deliver their anſwer upon their 
own knowledge ; and that he ſhould faithfully 


t down the accounts he e . ſac! 
relators. 
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fr when 84 4 to viſit mines, I had 43 
of writing on the ſubje&t I am now about 
to treat of, and to ſatisfy 
VA about the temperature of the ſubterra- 
7 as much as I did about the other ſub- 

c I was then concerned to be. informed of; 
T think I ſhould have enabled myſelf to deliver 
much more upon my own. +1210 Da than I 


ſhall now pretend to — But though for the 


reaſon newly intimat 


ed, and becauſe of my 


being particularly ſubject to be offended ale a 


thing, that I a full freedom of reſpiration; 
I was not ſolicitous to go down into the dee 
mines; yet rn having. diſcourſed of the 
temperature of the air above ground, 1 pre- 


ſume it may not be improper or unwelcome, 


to ſay ſomething of the tem perature of the 
ſubterraneal regions, and of the air reachit 
thither. For deep mines being places, which 
very few have had the opportunity, and fewer 
have had the curioſity to viſit, and of which I 
have ſcarce found any thing at all obſervable 
by claſſick authors, and by other writers, but 
very little, eſpecially that I think probable 
enough to make uſe of; I Bel ug it will not 
be reite: 2 you, i of regions ſo little 


0 ue left known, 1 report what L 
have. been able to learn (by diligent enquiry, 


purpoſely made) froni the credible relations of 
ſeveral eye-witneſſes differing in nation, and 


on the moſt part ynacquainted with each 
Other. x 

FTnoyon 1d6 not think it abſurd to ſuſpect, 
that in ſome places of the earth, the peculiar 
conſtitution of the ſoil, and other circum- 
ſtances, may make it reaſonable to aſſign thoſe 


places fewer or more regions than three ; yet 


number 
eems not inconvenient to be aſſigned to the 
ſubterraneal regions; not ſo. much pep the 


peaking it in the general, the ternary 


p ſore of the analogy, that by this diviſion will 


be eſtabliſhed between the regions of the earth 
and of the air, as becauſe there ſeems to be a 
reaſon of the diviſion included' in the diviſion 


"itſelf, And indeed experience appears to fa- 
your it in the ſubterraneal cavity, that I have 


hitherto been able to procure an account of 
from any ocular witneſs, and (very few excepted) 
one of the deepeſt; that we yet know of in the 
world. And ſince it has been received for a 


rule among philoſophers, that, which is per- 


fecteſt or compleateſt in its kind, ought to be 
the ſtandard, whereby the reſt are to be mea- 
ſured, or eſtimated ; I ſhall begin the remain- 
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delcending towards the loyet F HT 2 chi Wige uboot antiperiſtalis Y 

groove, he felt it cold, | Ws Bert Page to. D, 1 that cohtain hit 4 
CC — W. 8 


be d 
boy 1 1 00 


* act allaald: — An — ts: 1 00 
400 bf #0 7 ow 204215! 


New ier in 8 wdeaulgot 
— in another Hungarian mine, (near a town af 3 ith GY "ol Ach 4 Ve 
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Hake; on atleaſt from 1 full a contact of the 
enternal air, When that is vchementiyi eicher 
bead ar refrigerated. - 

| "Amo fas tothe hea of the un, ths tht 
does thuck hes powerfully: affect ſuch. 
is Mets rr and, 
nu appear: by the conſervatories: of ice and 
mov, wherem frozen water is kept in that 
ſtate during all the heat of ſummer, and that 


oftentimes in cavities, that are at no confidera- 


ble depth beneath the ſuperficies of the earth. 
Nay rememiber, that having had octafion (for. 
the” of ſome GY Cy. 
to kee ice many wee r 
oe: 9 and a milder ſraſon was 
come in, 1 was able to do it, contrary to the 
0 ſome curious men, without 
© to a notable - in the 
ground, or building any fubſtantial ſtructure 
cover the For wanting conveniencies, 
I contented my ſelf, though it were in a cham- 
place, with a pit ſomewhat broad at the 
| wor? mg of about fout᷑ foot deep or leſs, whoſe 
mouth was ſheltered only by a little low 
thatched 'hovyel; that was vide oper to the 
north and only ſcreened: the mouth or vent of 
the ſide pic frocm the direct beams of the ſun. 
And though I will not deny; that in deep con- 
ſervatorics of ſnow, the natural coldhefs of the 


earth, eſpecially in ſome places, may contri- 
bute to the effect; 


nrſing ef 
uus born in hot countries, af a conjecture of 


mine, that in an atched building; whoſe walls. 


were ſufficiently thick, and whoſe air were 
from all avoidable intercourſe 
With the external air, one may, without dig- 
ging ſo much as a man's depth into the ground, 
make a ſufficient co for ice in very 
22 unſheltered places, and even ſuch as 
Bury. Plain itielf: diſcourſing, as I began 
to fay, with this traveller about this conjecture, 
he told me, that at a place he named to me, 
in the ſouthern part of France, whoſe heat 
ſeemed to me to exceed that of divers parts of 
Traly, ſome curious perſons, that were reſolved 
at any rate to have ice in ſummer, though 
the ſoil were fuch, that they could not dig 
four foot without meeting with water, were 
yet able to make uſe of conſervatories, by co- 


vering the brick-building they made over their 


pits, with clay and ſand, to a very conſidera- 
thickneſs, and taking care, that the only 
place, that ſhould permit acceſs to the out- 
ward air, ſhould be a ſmall northern door to 
go in and out at, fitted to ſhut exactly cloſe, 
and fenced with a little porch, furniſhed with 
another door. And by this means he affirms 
_ theſe gentlemen to reſerve the included ice, 
not only all the ſummer long, but ſometimes 
for two or three years together, the heat of 
that region making many of their winters too 
mild to recruit them with ice. 

Io all theſe things I ſhall add, that even 
where the intercourſe is not quite debarred, 
burt left free enough betwixt the ſubterraneal 
and the ſuperior air, the operation of the ſun- 
beams may be very much leſs in a cavity 


though but ſhallow, beneath the ſurface of the 
Vol. III. 
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en nene 


et I remember, that diſ- 
Sercller and ſcholar, that 


ground than above it. For beſides: that tr 
als have informed me, that liquors, that differ 
in little elſe than in conſiſtence, will not ſo eaſi- 
ly pervade each other, as a man would ſur- 


miſe, unleſß ſome external motion haſten their 


intimate mingling with one another; I re- 


had the curiòſity to deſcend into a pit, where 


they were digging out iron car; though this 


cavity had no ve 
directly downw 
twelve foot in de oth, yet I found not the heat 


narrow orifice, and was dug 


at all — whilſt I ſtayed there, though 
field, unſhaded by 


the pit were in an open 
trees, and though 2 air abroad were much 
heated at that time of the year, which was in 
that ſeaſon (or at leaſt very near it) that is wont 


B 2 


X ND. as we have ſhewn, that the ſubter⸗ 
\, raneal air, even in the firſt region, is 
y much leſs heated, than the ſuperter- 


reſtrial air ſo. we may allo eaſily obſerve, that 


that inferior air is (cæteris paribus) wont to be 
much leſs. refrigerated by the grand efficients 


of intenſe cold, than the ſuperior air. 


I will not urge on this occaſion what I have 
obſerved by a ſurer way, than for ought I 
know has been before practiced, about the 
ſmoaking of ſome ſprings in froſty weather; be- 


cauſe I do not know, but that thoſe ſprings 


y have 3 from, or paſſed a good way 
* place very deep beneath the 
3h of the 4 incumbent ground, and 
perhaps from a ſoil peculiarly fitted to warm 


warmth conſiderable enough not to be quite 
loſt, till it began to ſpring out of the ground, 


member; that one morning pretty late, haying 


is 


and exceeded not ten or 


them; whence the water may have derived a 


where it needed only not to be quite cold, to 


appear to ſmoke; the intenſe coldneſs of the 
air making thoſe exhalations viſible in fro 
weather, which would not be ſo in milder: 4 


as is evident in a man's breath, which appears 
like a ſmoke in ſuch weather, though it be 
not viſible in ſummer. 


THAT, therefore, which I ſhall propoſe i in 
favour of our obſeryation, is firſt taken from 
the nature of the thing, which may perſuade 


us, that the ſuhterraneal air being though com- 
paratively cool, yet indeed moderately warm 


in ſummer, ought not to be affected with 
winter's cold, ſo much as that contiguous to 
the ſurface of the earth, from whoſe imme-- 
diate contact it is by a thick arch of earth, if 
I may ſo call it, defended ; and that the cold 
reigns moſt in the free air and the ſuperficial 
parts of the terreſtrial globe, may appear by 


water's beginning to freeze at the top, not at 


the bottom. To which reaſon from the na- 


ture of the thing, I ſhall add only this from 


experience, that we ſee, thatin cellars, that are 
arched and carefully kept cloſe from the com- 
munication of the-outward air, beer, and other 
liquors may be kept from freezing in froſty 
and ſnowy weather. As I have obſerved in a 
cellar, that was but ſhallow, but well arched in 
a winter, that was ſharp to a wonder, and froze 

| Cc ſtronger 


obs thar-differed not much from it in 
depth, but had cot o thick and fold; a roof. 


And chat not only here in England, where the 
cold is leſs violent, but even in Ruſſia. ifelf; 


Where it is wont to be ſo extremey it reaches 


not near ſo deep a8 one would think, I learned 
free air, had not ſo intended its native heat; as 
the aſſertors of an 
Pected; being colder than the free air com- 


by i rpoſely made of an ingenious phy- 
e that ug at Moſcow, who anſwered me, 


that others, and he himſelf; did in chat city 
keep all the winter long, not only their wine, 
but their beer from freezing in cellars; that were 
| not above twelve or fourteen foot deep, but 
well covered above, and carefully lin lined with 
plats of fir, "withour: any entrance, but a ſmall 
trap (co monly at the top) which was 
fitted ſo exactly to the orifice it was to cloſe, as 
to exclude, as r. as Was poſſible, all com- 
munication between the internal and external 
air, that the latter might not affect the former 


with its coldneſs. 
ed, thar in Sie cellirs 


I have indeed ſuſpect 
the comparative warmth we find there may be 


partly due to ſubterraneal exhalations, that are 5 5 | 
perhaps too in ſome' 


| 5 up in them; and 

meaſure ſrom tlie ſteams of the fermenting, or 
fermented liquors lodged in thoſe places. And 
I was ſomewhat confirmed in this ſufpicion, by 


an information my inquiries obtained from the 
10 newly mentioned doctor, who told me, upon 


his own obſervation, that i in one of the cellars 


he made uſe of at "Moſcow, having occaſion to 


open the above mentioned trap-door, after the 
cellar had for 4 goed while been kept very 
cloſe ſhut, there came out at the vent, that was 
thereby given, a copious ſteam in the form of 


ſmoke,' which to them, Who had: their bodies 


affected with the external air, was very ſenſibly 


warm, and was almoſt unfit for reſpiration. 


Which circumſtance increaſed my ſuſpicion, that 
there might be among theſe ſteams ſome of 
the nature of thoſe, that have been obſerved to 
come from fermenting liquors, eſpecially wine, 
and fo abound in ſome cellars, as almoſt to 
ſtifle thoſe, that ventured into thoſe vaults, and 
to kill ſome of them outright. - Which effects 
the long abode of ſuhterraneal ſteams in ſtag- 
nating 
metalline oars at all, nor other noxious mine- 
rals have been found, has enabled that air to 
Produce. Of which divers ſad inſtances have 


been given within leſs than a mile of this place, 


upon men's firſt going down into pits or wells, 
that had not in a long time been opened or 
made uſe of: but this is here mentioned only 


upon the by; nor have we any neceſſity to fly 


to ſubterraneal exhalations, for the compara- 
tive warmth, that good cellars in general afford 


in froſty weather ; ſince that phænomenon 


may be accounted for by the reaſon formerly 
given, that the cloſeneſs of the cavity, and the 
chickneſs of the ſides and roof, keep it from 
being vehemently affected with the cold of me 
ambient an 

| Tknow it is pretended, that the warmth we 


ſpeck of, proceeds from an antiperiſtaſis: but 


not now to engage ma controverſy, that would 
take up too much time, it may here ſuffice 10 
FePreſenes that in our _ there appears no ne- 
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times, with the account 
ful perſon, whom 1 employed into that cellar 


| by read and partly by expe 
And firſt it 2 conſonant to reaſon; that | 


air, even in many places, where. no 


8 to i it, the ph 


may be confirmed by chis this experiment, that in 
the vaulted cellar above: mentioned, wherein 
beer was kept from freezing, in ati almoſt pro- 
digiouſſy ſharp winter, the included air, though 
ſenſibly N to thoſe, that came uf of che 


tiperiſtaſis would have ex 


monly is in that place, not only in the heat of 
ſummer, but er- ſeaſons, When the wea- 


ther is temperate; as 1 was aſſred by com- 


my own obſervations, made at other 
t me by a ſkill- 


paring 


at late hours, in one or two of the 
nights of the forementioned cruel winter, with 
the Tame excellent ſealed weather glaſs, that I 
Deere e within a ſtone cult of 
N 
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-AVING add dus 1 + 5 
1 earth's uppermoſt region, proceed 
to that, which lies next beneath it; whoſe tem- 
perature I cannot ſo conveniently give an ac- 
count of, in n arora 
ofthe firſt this; 
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C « Tux ſecond: 


be for the moſt Par e ee 


„ the other two. 
Tu Is propoſition may be confirined partly 
tience. 


fince the tarth is naturally a body, conlifting 
of groſs and heavy parts, that are uſually much 
leſs agitated, than thoſe of our organs of feel- 
ing, it ſhould as to ſenſe be cold; and that 


therefore that quality may be juſtly aſeribed to 


it, in that region, where by virtue of its ſitua- 
tion it is kept from being conſiderably affec- 


ted, either by the heat of the ſuperior air, or 


by that of the deep parts of the earth: which 
upper and lower heat are the two agents, that 
ſeem of all others the moſt likely -ro Raa its 
parts into an unuſual motion, and 


change its natural temper. 


THA our propoſition is 6 confirtnable by 


experience, may be gathered from the role 


tions ſet down in the former Part of this diſ- 
courſe. 


Au p here it 'will be proper to take notice of 


| the advertiſement intimated in the cloſe of our 


above delivered propoſition, that this coldneſs 
aſcribed to the fecond region of the earth is 
to be underſtood comparatively to the other 
two. For otherwiſe, that even this earth is not, 


as many naturaliſts would have it, the ws 
frigidum, 1 gather from this, that I could never 


hear of aty Ice met with there, at any time of 


the year, though ſnow or hail may be produced 


in the middle region at differing, and ſome- 
times quite oppoſite ſeaſons of the year. Nay, I 
have not found by the anſwers, that were-made 


me by thoſe, that bare 9 far . 


2 | 0 


N \ 
: 


region newly: 1 


0 1 A r. Vr * iO * | 


= 


2 CY 5 ; ; p : 
ir FF "wa At 2 * 
1 * 1 Y 4 * 8 Ex 


have found it at all conſiderable; as we ſhall 


ſce in che explication-of the next propoſition: 1 


know not, whether it will much ſtrengthen 
what has been ſaid, if I add; that I learned by 
nquiry of ſuch perſons as I lately men 


that at the mouth of deep grooves, in mites; 
though the outward air, where the obſervation 
is made, be affected with the heat of ſurhmer: 
though this probably 


« 


But 
theſe. ſteams. mult aſcend, were very intenſely 


cold, they would be ſo refrigerated in their 
paſſage, as to feel rather cold than hot at their 
appearing above ground, eſpecially in ſummer: 
yet 1 ſhall not lay much weight (for ſome may 

perhaps be allowed it) upon this argument; 
ſteam may be altered in its paſſage, through a 
cold conduit: not to mention, that in the earth, 


© IX 


the paſſage by being directly upwards may be 
m ch the nimblier traverſed. N 17 (811 
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THE ſecond propoſition relating to the 


temperature of the ſecond region of the 


earth may be delivered in theſe terms. 

Pros ir Io II. 
n ſeveral places, which by reaſon of their 
t diſtance from the ſurface of the earth, one 


« would refer to the middle region of it, the 


< temperature of the air is very differing at the 
ame times of the year. 
I choſe to expreſs my ſelf thus, to prevent 
ſome ambiguities and objections, which I fore- 
faw, that ſhorter, but leſs dear and full expret- 
ſions, might give occaſion to. . 
Ix the proof of our propoſition, both ex- 
perience and reaſon may diſtinctly be imployed. 
And to begin with experience, 
WHEREAS in the above recited deſcent in- 
to the Hungarian mines, there was obſerved a 
notably cold region of a conſiderable thickneſs, 
I have purpoſely procured accounts from divers 
rſons, that have here in England had occaſion, 
ſome of them, rnd, to deſcend into deep 
pits or grooves of differing minerals, without 
finding by the narratives they made me, that 
they took notice of any notably cold part that 
they paſſed thorough ; unleſs I particularly 
aſked a queſtion about ſuch a thing. But for 
ought I could gather from their ſpontaneous re- 
lations, they felt-in ſummer- time a remiſſion of 


s 3 


the heat of the external air, as ſoon as ever 


they began to deſcend ; which warmth did not 
fo far decreaſe, as to terminate in any notable 
coldneſs, before they came into a deeper part 
of the earth, where they are never troubled 
with that gale: And ſome of theſe rela- 
tions I had from profeſſed miners, and was cu- 


rious, that the relations I procured ſhould be of 


ſubterraneal parts ſeated in very differing parts 
of England, as well as of places not all, or 


„„ * The traft here pointed at is a Diſcourſe of Subterraneal fires and heats. 


V H ER RA NE AL REGION S. 
where very great,” or that in ſotne places the? 


j argue, that if the 
middle region of the earth, through which 


mineral. And] learned by particular inquiry 
from a practical mathematician, that was often 
imployed about lead mines; that at ſuch depths, 
as (according to Morinus) the ſeoond region 
of the earth reaches to; he himſelf obſerved it 
to be ſenſibiy wurm at all ſeaſons of the year 
ſollicitous to be ſatisfled.777))) bet 
Nos is it unconſonant to reaſon, that the 
middle region of the earth, in the ſenſe meant 
in the propoſition, ſhould not be of the ſame 
temperature in all places; not only becauſe of 


the differences, which the climate may produce 


by reaſon of its being very much hotter, or 


very much colder in one place than in another: 


but from the peculiar conſtitution of the ſoil; 
to the conſideration Whereof I ſhall here con- 
das meet tee ee e 
Now this temperament of the ſoil it ſelf 
may be diverſified, not only by its gteater or 
lefler compactneſs: (upon which account ſome 
ſoils are rocky or ſtony and others light and 
ons but from the nature of the ſprings or 


ſubtertaneous liquors, that may abound in it, 


or ſtrain through it into the groove or Pit; we 
ſuppoſe theobſerver to be in; and that eſpecially 
by the minerals, -particularly ſalts, and; marcha- 
ſites, that grow near the ſides of the well, or are 
brought thither by the waters. : 


To illuſtrate this, give me leave to conſider, 


that nature does not regulate her ſelf — ; 


ground by our imaginary diviſions; but, wit 
out taking notice of them, produces marcha- 
ſites, ſalts, and other minerals, moſt frequently 


perhaps in hat we call the lower region of the 


earth z but yet ſometimes too in our upper re- 


gion, and oftentimes in our middlemoſt region. 


Letus then ſuppoſe, that in ſome places ofthis laſt 
named region, there be a mine of that earth, 


that naturally abounds with embryonated nitre, 


or with ſome other ſalt, that is apt, eſpecially 
being diſſolved or moiſtened with water, (a 
thing very familiarly to be met with in mines;) 


to ſend out a refrigerating effluvium, or by its 
contact to cool the air. Let us alſo ſuppoſe, 


that by the ſides of another well of the ſame 
depth, there are ſtore of unripe minerals, that 


are in the proceſs of generation, or rather a 


great quantity of marchaſitical earth, if I may 
ſo call it, that is ſuch a ſubſtance, as I have met 


with in more than one place, copiouſly im- 


pregnated, and as it were blended with mine- 
rals of a marchaſitical nature; and yet of ſo 
open and looſe a texture, as not only water 
would in a few hours, but air alſo would not 
in very many evidently work upon it. And 
ſince during the time, that marchaſites are ſlow- 
ly diſſolving, it has been obſerved, according to 
what we have elſewhere delivered“, that man 

of them will eonceive a very conſiderable de- 
gree of heat; will it not be very probable, that 
the temperature of the earth in the place, that 
abounds with theſe marchaſitical minerals, will 
be very warm in compariſon of the temperature 
of the other place, where the ſoil does plentifully 
produce nitrous, and other refrigerating bodies; 


5 


though 


99 


« are: 


quency in he due men 


hay nn 
= that in kane] been, 


ture may not be always the fame, even 
the account of the ll. + 
that ſome ſaline carths, 

ſome minerals, that the | 
_ marchalites,” admic a kind of marutation; and 
other changes; DE OI: 
neos; and 2 ſuch 
more notably in thoſe. 
are expoſed to che air, Tins are, that chance 
to be 


of. Which things being pre- ſup- 
poſed, __ not be abſurd to 2 that 
the mineral, to which either heat or cold is to 
be referred. may be more copious, ripe, and 
e 
that at len the 0 
a8 it were, aſſimilated by 
ments harbourecl in it, be conſumed, or 
the-mineral it ſelf may arrive at a perfection 
of maturity,” . 
eloſe, as to were penetrated, and wrought 
upon, as before, by n 
that gecaioned its het prone geg 
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that may be occaſioned in the temperature 
_ fs: ſecond region of the earth by ſeveral ac- 
cidents,” and eſpecially by the ſubterraneal ex- 
halations, that in ſome places and times copi- 
_ ouſlyaſcendout of the lower of the earth. 
ee, e III an the other cauſes 
of a more durable erence of e - far 
of the ſecond region, ſuch as may be the 
kieier of ſubteraneal fires in the third region 
| that heat the incumbent ſoil; becauſe I would 
haften to the third and laft part of this diſ- 
courſe ; which yet I muſt not do, without 
ming chis advertiſement, that 1 think myſelf 
to ſpeak 
about the 


"gently Yrature of 
= to examine it by weather-glaſſes, which 
give us much more truſty 

than our * Kate of feeling powerfully 
by the cold or heat of the external air. I did 
indeed ſend fit inſtruments to ſome days jour- 
ney from this place, to examine the air at the 
bottom of ſome of our deep mines; but through 
ſome unlucky caſualties upon the place, the 
attempt miſcarried. But when I ſhall (God 
aſſiſting) recover an opportunity, that I have 
ſince wanted, I hope an accurate - ſealed wea- 
ther-glafs, joined with a portable baroſcope, 
vill give me Pm information than mineraliſts 
have yet done. I fay a ſealed weather-glaſs, 
becaufe though common thermoſcopes had 
been employed by miners, I durſt not rely 
upon them ; | being 

ly made, as well as by the reaſon of the 
thing, of the fallaciouſneſs of ſuch thermo- 
ſcopes: for in them the included air is liable 
to be wrought upon, not only by the heat and 

| 2 


| 


| liquor be well marked, that | 
even upon to Have riſen, when the inſtrument reſts at the 
bottom, as if the included air were mani- 


feſtiy refrigerated ; though the temper of the 


ee 


ted at the fides of the deep wells we 


the Air ma 


ing, — places, where it is 
the mineral rudi- 


which Will make its texture ſo 


the more heſitantly and diffi- 
erraneal 
ait, becauſe minetaliſts have not had the cu- 


informations, 
pre- affected 


perſwaded by trials pur- 


* . | 
yery conſiderable height it the 
top of which the ſtation of the” pendulous 
— — 


external air may de in boch places «like, the 
emiſe. of the - pendulous Hquof's 'rifing . — 
indeed, that the aereal pillar incumbent on the 


ſtagnant liquor is higher and heavier at che 
bottom, where the — than that, 


which leaned" upon it, at its firſt or 
tion nend the top! of che atmoſphert. From 
whence it will be eaſy to conclude, that at the 
bottom of a deep groove, where the attnoſphe- 
—_ pillar, that preſſes the ſtagnant water, will 
be much longer” and heavier than at the top, 
by the inſtrument to be 
really much hotter, 
ee weight of the incumbent air being 
more forcible to impel up the pendulous Es 
than the endeavour -of - 


upper Na- 


e of the pace 


N 1a. 
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HAT, which Slings the thitd ane 42 
part of my diſcourſe, is the lowermoſt 
jon of the earth, about whoſe temperature 


comprize, what . have to Pf in the 
be Propoſition. af 
$36 eee W. r 
i Tus third regi AU art Ys tei 


 * gbſerved to be conſtantly and ſenſibly watm, 


c but not unifi ſo, 
* conſiderably hot. 
I mention, that the recited tem 
been obſerved in the lowe ion, becauſe I 
would intimate, that I would have the pro 


eing in ſome places 


pre. ſition underſtood with this limitation, as far as 
= hy of (that I know of) obſerved. For 


the deep grooves, that mineraliſts 
1 given us accounts of, and wherein men 


have wrought long enough to take ſufficient 


notice of the temperature of the air, have been 


made in ſoils furniſhed with metalline oars, or 


not be invited to be at fo great a charge, as 
that of ſinking ſo very dee 
taining workmen in thin, that ex 
informed us of the temperature of thoſe parts 
of the third region of the earth, that are not 
furniſhed with pantene minerals; and con- 
ſequently has not informed us of the tem 2 
ture of the lowermoſt region Arg 
will better appear by what I 
repreſent. 

Havins premiſed this advertiſtment about 
our propoſition, we may proceed to the diſtinct 
proof of the two parts or members it conſiſts 


| ” Ak to begin with the firſt, atever the 
peripateticks teach of the innate coldnek of the 
earth, eſpecially where it is remoteſt from the 
| mirture 
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other minerals, without which men would 


pits, and main- 
rience 
has yet but ſlenderly, or at leaſt not ſufficiently 


La” IDE 
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wr Ye 


_ ground, and ſeaſons of 1 4 
Ceives that any of them had ever found 
ſibly and troubleſamely cold. in the Te — 


of dhe earth. And on this occaſion. I remem- in 


ber, Thad ſome light ſuſpicion, that at leaſt. in in 
ſome caſes, the narrowneſs of the cayities, 
Wberein the digger were in divers 

duced to work, might make the warmth, 4 
3 8 e por om Ram ff 


h ficams.. LA PE] Forgut fot lore time after. 


1 — 4 1 


have ha 2 by FART EY * 


- che-exhalations, that proceed from the bodies of 
anima, do fa vitiate. the air they abound in, 
as to make; js * less x ay for e 
and to be and faint. 
| Wherefore 1 — — not ts ud unfit:to 
Inquire, whether, the heat of the ſubterraneal 
air, in ſuch places as have been newly mentioned, 
might not be referred. to. theſe cauſes.. But I 
was anſwered in the negative; e y by.an 
tive perſon,"that had bern in the deepeſt 
d hotteſt mines,that bare! Py PAL any 
Th 1s way pfnceounting, 10 the ical 
ng-laid.afide, it Jecmed, I confeſs 
Stew bacr peace how 25h ſhould be 
produ ad yet ; typ. prin PAL can re are, to 
which 1 1 y refer t + 


perature of tho thoſe;places,.. where. the air is wut 
moderately warm. Io which third is 8 


Added; When we come to give an , why 
3 eſome 
of winter ſhould 


885 


places are 
„Au p bn hy the coldnel 
na be ſelt in the lowermoſt region of the earth 
may be, that the air there is too remote from 
the ſuperterpeſtrial air, to be much affected with 
om py rg A 21 golds, that make 
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md 2 itive cauſe o 
E Ez 5 
eeper parts of the ſubterr on, Which 
hie beneath thoſe places, - which _ hape yet 
had occaſion and ability to dig. For it ſeems 


- probable to me, that in theſe vet unpenetrated 


- bowels of the earth, there are grear ſtore-houſes 


of either actual fires, or places conſiderably 


hot, or, (in ſome regions) of both; from 

e b 3 or 
magazines POR cat, t 18 

. communicated, eſpecially by ſubterraneal r 
.nels, clefts; fibres, or other conveyances, to the 
less deep parts of the earth, either by a propa- 

gation of, _ through the ſubſtance of the in- 

1 Wig of the . ( when the r 
Vol. III. 
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Which i it appears 
lag fo 


inflammable, 


uh 
s 5 or. vY a 7 e Frcs of the fe or 


heat through the above wentioned conveyances, 
as may be exemplified b the pipes, that convey 
" Baie in ſome chemi Ariftures :) or elſe, 
| fa is perhaps the moſt uſual way,) by ſend- 

wards hot Mineral exhalations and ſteams, 
wel þ by keaſpn of the cotaparatively heavy 


© N they conlilt of, and by reaſon of their 
being leſs ſpe 


rſed nearer tlie places whence 
they proceed, are uſually more plentiful in the 


deeper parts of tlie earth, and ſomewhat affect 


them with the quality, 


that they, brought from 
the work-holiſes where they were formed, and 
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0 nanifeſt Adi: e are 
dund in grooves, eſpecially in deep 
ones, j js evident by the damps, that felt m 


'of them, and that in diſtant regions, as in ſe- 
veral 


rovinces of Germany, Bobemia, Hun- 
gary, e. as alſo in ſeveral parts of England, 


in grooves, ſome of which 1 have received re- 


lations from the mine: men themſelves.” 

that ſeveral of theſe exhala- 
tions aſcendipg from the entrails of the earth 
are ſulphureous and bituminous in finell, and in 


ſome grooves (one whereof I elſewhere men⸗ 


tion my ſelf. to have viſited)” theſe ſteams are 
apt, actually r 
Tux alen of many ſubterraneal ek 


tions, I think, may be made further probable b 
ſome other obſervations. For though theſe 
newly. moon are not to be tejedted, and 
ay 25 mployed for want of better; yet I 
rel times queſtioned, whether I'ought 


t 0 acquieſce in them alone. For I do not think 


the eaſy inflammablenefs of bodies to be al- 


Ways a ſure proof of the actual ſenſible warmth 
of the minute parts it conſiſts of, or may be 


duced into. For though falt-petre be very 
yet being by a ſolution in fair 
Water reduced to inviſible corpuſcles, it highly 
refrigerates that liquor. Nor have I obſerved 
its furnes, (when far from the fire,) to have any 
heat ſenſible to our touch. And the like may 
be aid of the exhalations of highly rectified 
ſpirit of wine; which yet we know is itſelf 
totally infammable. Nay I know not, whether 
(for a reaſon elſewhere declared) copious exha- 
lations may not aſtend from the lower parts of 


the earth, and yet be rather cold than hot. 


For, in another paper, I mention a way by 
which Imade a mixture, that plentifully enough 
emitted ſteams, of whoſe being rather of a 
cold, than a hot nature, there was this proba- 
"biliry, that the mixture whence they aſcend- 
11515 even whilſt its component ingredients were 
acting upon one another, was not only 
Ent but conſiderably, cold. 

Od E main thing therefore, that induces me 
to aſſent to the opinion, whereto the former 
"Inſtances do bit "incline me, is, that having 
R inquired of an obſerving man, that 

requented deep mines, (wherein he had a con- 
ſiderable Bees he anſwered me, that he plainly 
D d obſerved 
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2 tae it 575 hex. 
1 0 of a4 85 the 
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0 41 


Gf, 8 yet 


tvade the. foil, and exerciſe, ſome 
warmt may be probable this, that 1 
2 e tala Fim elf teckotis it amo 
© 1 en mineral. vein, that 
 hoar St 6 not be ch this tra of rhe 
| ſurface) of 1 . under Which a bein 
OL ery deep) flns. The like 
avections obs T have $8, Kn, by the filfiil 
h England, fer the diſcovery laces, that . 
contain C0 mines. . ra feat 
lation of mine, ſhewed che A 4 50 . 


iy wo" e fo 
e I received Boy 
man, wha, lives. any 


2 oY wing geen 
ves Taos int 


did not cake notiere 0 el 
Aition de let thei Fa eo con hue on 
Phones ed, either 


as were. then. in the ſtate of neatelfmnce 1 


or lf 
have ellewhere about the no 
by ſome 


che ſteams cod hot 1 0 


a 
"Zh LES 
is 


a e way, But chi ge 
5 acl in ether places, 'near that of 


1 | qd fuk as he knew. to have n- 
al veins eh N he oObſer ved, chat 


the ſnow, (nor the ice) would fcarce continue 
at all upon 
10 


| ya 


extradrdinary cold winter. 
Ar will be u conſiderable inftance to our pur- 
ſe, if it be indeed true, "which ſome learned 
n have ritten, -that near the geld mines in 
"Tar reſpect tlie ground) are oftentimes 
hs enobled with a 1 colour from the 
metalline echalations of the gold mines; Which, 
one would think, muſt by reaſon of their pon- 1s 


need a conſiderable heat to elevate 
2 e 


l 1 Ts 3 W n ee 
truth of the "obſervation 3 
obſervation! (which 1 elſewhete mano) that | 
Tis ear in i 
Tit 
„ ſaid about Miene fires aid heats" in the bowels = 
: of 475 . n 


* Gift 54 hs 66 8 0g 
yet fiſtern E e ee and, thac for 


deep, and be 48 Fab converſant” in many 
low. places of the earth, whefe there are no 


fo Ae want of e we poke e L 
from this, k {according to mou 1 


| 1 
ina) che Are akcenlion gf the ber Rand 
vas hi 6 layers of rocks. or ftone, 1 


Re 1 E their 5 
t lo owly, AS to. CES 


the ſut e een 


„ che leaves of che trees (elpecially 


vet de wid me an | 


4 * 785 ** 
othedted; that whit hun hicherro been 


— hat ae-wick 


YR, a oa | 


I Know, if then had occaſion to dig as 
ather 


\ of minerals, ad they have done, where the 
hopes of actual diſco | of 'veins of metals, 
and other minerals wort working, have in» 


rited then, difers Phe in the! third. region. 


of the earth would be met with, chat be 
deltitute o of the ee — — 
erally found in places Wen 
Hat eke wee en amen eee or 
* N Fit ES 14 en 2 1 
ws parts le tied gh 
df the'carth; ne Wen Nel not oy warm, 
but . c f hot, that inch s modious de- 
of heat ſors nt 1 dealt zn ſorne places) 
o above-mentioned 


x en — nr 


ur of © rae Metres Than. | 
Kian wines,” torffirmed'to'me: what I had 
otherwiſe been informed of, by anſwering me, 
That in the Tower putts of the mine, the had ga- 
thered Vitriot, tHar thove : 10 
de of a golden nature: and, that in a cave, 
rhat ĩs on one Hef the groove, in the 
BD fee neut Crenmize, the eorroſtye 
| 1g ard 4 ind that: men have” not 


could not | RIES) aye tf avg 
— 1nd And on ; is duc che beginning of 5 

will not be, I preſume, diſliked, 11 Mutant e No dat, which de 4 

of immanme 1 — lancer and cours obſervation about the mo · 

hy bn gr io dheſe arcifi- 


| 2915 ial un a. relation of 1 
frond me olid, or fame 252 F he A "Sh yy 12 moſh cf: - 
td, eee e found ſome amthor we have about mines) has not, that 


eich ſoft And to: m +curiolizy;':ta I'know of, been taken notice of, in him. For 
know whether it continued that yeilding.cans this experi 


| 255 vriter, though in his treatie | 
; — — J er E cui, ſublerrancorym, he only ſays 
1 ut when he had 


infefinitely, that by'meens of the cuniculus or 
brought a mes the: ſupe air, it hari drift. which eannetts theair-ſhaft and the well, 
wo bare nine divers that air, which comes in at ane pf thaſe __ 


d u. 9 1 By, ON: Din 1 $927 2 paſſes Out gt the other; yer in his fifth bog 
oH * THR eee 0. 11 5 2th © de re metallica, he gives a more particular _ . 
noma yd I: H 4 r. ot rang SS HH . add aecaunt of the courſe of the air in theſe 
N Aa 4 tim ek 3603 1 not oyer-clear tens, | acer aut em exterior fe fud 


(ONE os Fan n Ho 50 dh ſhante fundit jn «ave. Her ra, atgue cum per ca 


hete omitted, though ic will probably be penatrare puteſt, ruft rvolat fargs, - Sed divers 
erat news to thoſs,” 


thar-philaſophize only in / #atione bor feri ſolet eteyim vorn i © ofti- 
—_— their studies, .anddhave nodrecoved informas ii5:diebry in altiarem puteum inſſuit, & per cu- 
5 tion from any:that viſitad the . mieuum ve) fefſamilatentem perweat, ac er bu 
* tts earth.” The phænomenom is tha, 


miliori Mut; fimiiter ii ſdem dichus in altiorem 
diggen in mines, having found by-1awaloome cunfculum infinditur, E intemieto Nuleo defluit 
; that*in 


in deep guns, tha nir (un in; ſumiliurem cumicuſum, aique em c emanat. 
bs ventilatod and renewed); den im à ſusirt Autumnali pers: £9. \bybergo- Temppre cautra in 
time become nit bu acſpiration;:have been coniculym tl. putgum bhumiliorem. im tat, & ox 
pur upon'ehib expedient, 20 fink at pm g. altiari ait : vurum e Hui oumm acris mutatio 
ventent diſtaude from the grbo hm when the in temperatis regitnitut ff inivitie wiric, & in 
men work andther pit; yon called five autummi: #nfrigidis aul em. in Ans weris 65 | 
vent RC ' wſoally: ends: dimfithy down; in ini/ie autumn, To which he adds, +that 
ſometimes it uke angles) es) % which is mare able, that che air in 

—_ _ ih mine men do in fevers] both the mentioned times, bein its Wonted 


ports of this feng e differing names, boutſe come +46 he dutabiy 'fettled; uſes to be 

e dt Meer ums in he that ſ the ſpace of f fortight able to frequent 

it in the lead mines of Deriyſbine, Where changes, ſometimes flowing into the upper or 

call it au aiv-ſhaft,; and ate wont #0 make higher groove or drift, and ſometimes into the 
3 — 80 100 paces off; lower, cad paſſing aut at the gather. If this 

and, as one uf the chief und ſuailful minars thas obſervation conſtantly hold, though but in 

0 ib, Me as deepias the gro or well z fore deep: mines, it may hint ſome odd in- 

{chough I Gad, that che beſt German and ſome quiriesabout canſiderable and periodical changes 

Engliſh miners think à jeſß depth will often in the ſubterrancal parts of the earth, or in the 
ſuffice) from this air-ſhaft to the 15 e the ir, ar in hath; which, though they owe not 
men work in there paſſes a chann or, if I yet been conſidered, Nerve 55 be ſo. I have 

. © Kall it, : ventiduCt, to e the air endeavoured-to learn, whether 7 
tom the former to che latter; Which is that, has been obſerved in ſome "deep lad mines, 
1. v. that Agucola ſometimes (for he employs not whence I have procured divers informations a- 

x VI. de the term always in the ſame ſenſe) denotes by bout other particulars. But a very obſerving 
re metall. his cuniculus ; and which though differingly perſon, that had the chief hand in contriving 
named by our miners in ſeveral * of Eng- the ſubterraneal ſtructures there, aſſured me, 

land, is in the above-mentioned lead mines that both winter and ſummer, the current air, 

called a drift, becauſe the air does uſually in went'conſtantly the ſame way; the air entring 

the form of wind drive through it ; and there- in at the mouth of the air-ſhaft, and coming 

by enables the workmen to breathe leo and nt a ghe perpendicular groove, which takes 
conveniently enough at the very bq ] Gf ahe nation from a cave, (or caſa putealis) 

well. On this occaſion I reme alt over the orifice of it, to ſhelter the 

very obſerving man, who much pad * from rain, and other inconveniences. 

theſe mines, told me, that at the depih e "Apo ſince the writing of this, I found in 

leſs than about 200 yards, he found, that b Morinus (his relation already mentioned) a paſ- 

the * of the IG, the air was not only ſage, that may ob illuſtrate the darkly 


_ Expreſſed 


38 ; cuniculi effoi com tur exteriore aere. Atque ipſum in eos influere . 
. eſt 8 puteis, ad — utrumque ex modico Fry rn wg? Dy Nam aer in 

unum continuo influit, rectàque per cuniculum permeat & tranſit ad alterum ; atque ex eo rurius evolat — 
1 Sed aer utroque tempore, anteaquam curſum ſuum illum conſuetum conſtanter teneat plerumque quatuor decem di- 
99 — modo in altiorem Paten vel cuniculum influens, modo in h rem. 
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eie er Author writes, : Ad in ths. 
= Hungarian Sy Sa = 52 out- as farlas we:know it;/ boch the bounds 
air og 5 1% aid the tæempetatute . 
and ſo thr ongh by-ways, If] may fg'call them; e rec variou and un- 
har Bales] not (direct y downwards, reached certain enough. * 1 5 . e 1. ad $374: Hip 5 
. ar length ts the bort of howelly er page, Aun mach leſb have we any. dertain in know - 
© dicular- groove, | whence, together Wien the ledge'of the: tem n 
5 from the; e it \alcendedt . 33 if may ſo al parta 
t dp no noi of the earth in which, — 
_ nee at all of 4 eels Cbſervation about the — — 
difffering courſe of the ſubterrunval nir at if matter 
fering ſeaſons of the year! "though, as I find arexaybe/ 
by What hie weites" ee bene * was furninef ber, 


aſſigned : en, 
ag 'the Whale nes 


order, th ll 
when he viſited the mines, and i What he be; we ian as L. feat; 
reporte agrees well wich r uh long continue: 3:for it: is to 3 (un 
_gritdle ſeems'ts fay'y yet, as to the other, 1 Which obſervation I — — what 
Part of his' obſervation, he ſays hot has. been hitherto diſcburſed 
thing.” And the ſenlible heat he — pr the te temper of thoſe ſubterraneal parts, to w 
to the ſteams uſcentcling out of che petpendicu- men have been &fiabled, to wach by digging. 
de wel eee it ſomewhat dubious, what in- It is true indeed, that ſome — — 
tereſt the rarefaftion of the air by the lubtes: in Germany: and: Hung | n 
_ Faneous hear may have in the pf gene 


0 E , mens we. Arche en cee er 0 the g 7 of aurs, 
| hure been diſcourſing off. anch of the more obvious cavities of ! — | 
Bor to return ee Teas Bring ns! dt I ndl ir-boaſted in a diſtourſe, written pur- 
a 1 octaſion to mention Nn, Which 2 — 9 that 
perhaps it will not be im t to add, that the rich mine at dr | | 
"Tedrned by"inquiry, der ue Aral and der in 
the wells were in theſe mines mucrof a depth. garian 3 
But 1 * * before long to haye nccvuntö of 5 . — th 
| what ha pens in other mines, in other Parts of formen rcaches not 0 half a mile. But the 
 Englang, an to the courſe» of dhe ſubcerrancal | oP: r — 
air, eſpecially When its ivinS put of the well x or heard of from- 
dr the airſhafe depend oe an ate changes of 3 . 
the'winds, thut blow'above and Iwiſn tract he cab 
the curious would enploy ute like'endeavours be 5 , 
in other mt eonnn: Porb iii a od ff rod reach to above __ De hg thas —— : 
Fo Fox indeed What I have hitherto diſcourſed yet this pro 3 dus depth does not — 8 
in this treatiſe, is oc %mmodated- but to! the oeed half a mile, and falls ſhort of three ; 
ſcant inforimation I have *hitherts' received: tem ; and chow mall a part is that 
* . 
 miticchereſore” . to be rftißed, or whole depth of the terreſtial globe? whoſe 
ed, 5 
EE firm by farther%info | rmations cif they can! be ſemidiametet, if we admit the | gas 
98 8. ed Wort blot Keen e ofthe ene cis reckoned at 4177 , 
_ ith "chi metry" time, 1 thin I may wry Italian miles; in compariſoh of which; as I Was 
bly enougli garher the paſſed : diſcourſe, , how-Endll 4 thing i.4-deped, that fall | 
8 1 
'that'though In fold miner ſubterraneal very ſhort e a be nd | 
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of that of the ſubmarine regions 
of r though I know it may ſeem im- 


informations they give us concern à ſubj 
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bo x thoſe two fluid bodies, as 
; invites 22 treated of the tempe- 
rature of the _ — to day. ſomething; 


„ therefore ſcruple not to make uſe of, 
even the generality 


body of the e 


of ſubmarine regions it is not to be ſup- 


Bu to come from words to thin 
ſume it will not be expected, that I, — — never 
pretended to he a diver,. ſhould give of the re- 
gions, I am to treat of, an acoount built on my 
own obſervations; and Lhope.it may gratify a 


reaſonable curioſity about a ſubject, of Which 


claſſick authors are ſo very ſilent, and about 


which philoſophers ſeem not ſo much as to 
have attempted any experiments (for want of 


b and means to make them.) I offer 
beſt information I could ſuppl myſelf with, 
by purpoſely converſing with perſons, that ha 


ve 


dived, ſome without, and ſome es the help of 


engines. To which I have added ſome reports; 
that I judge fit to be allowed, made me by 

that had converſed with the divers 
upon thoſe African and Indian-coaſts, where the 
moſt famous and expert are thought to be found. 


AnD I the rather report the anſwers and 


relations my inquiries procured, becauſe the 


conſiderable as well as vaſt, about which ne- 


vertheleſs I among many others am not in a 
condition to ſatisfy at all my curioſity; by trials 


of my own making; and becauſe alio, what I 
| ſhall ay will probably, ſpoil the credit of the 
vulgar error, that in all deep water, of which 
the ſea is the chiefeſt, the lowermoſt are ſtill 


the warmeſt parts, unleſs i in caſe that in ſome 


very hot climates, or ſeaſons, the ſuperficial 
ones happen to be a little warmed by the ex- 


traordinary or violent heat of the ſun, 
Vol. III. 
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\ | of it, as | 
felt zoperation of the variouſly reflected and 
which name 


among of learned 
| men, uſe has authorized the name of ſubter- 
 rancous places. For as theſe are not by c this 
vame, and indeed cannot in reaſon be ſuppoſed 
to be beneath the whole 


only the ſuperficial of it ſo by the ax 
lation — nf 


but 28 it will, ceteris paribus, be greater than 


* a & A * 
wet ”= 3 pl BEST 1 5 8 aa 
s - e 1 © bs . a : 14 ＋ £ 4 
, * * % . * 4 8 * 'Y Ge 7 * * "4 a \ : e , + 


F * - 
N , 
9 2 * 
45 Ly w * 25 1 * - - 1 1 "4 W's 4 + . 1 * : 
+ by 14 25 4 * 46 * * F * 4 14 . 4 8 4 rern %s + 4 4 
* * 1 , « 
4 1 4 
* Py 7 0 , w— | * ; 1 * * 2 : 
& \ L 4 14 q p 2 : . . 
N 1 rr RF. thay : & ? «4.4 = * \ « 
* 
, 7 


N ne 
* 
2 op 
LSE». & % 
#5 "TIS | ö 7 
* 


corn 


| 8 3011 Dru 720 1 
n 29819. $44 n 11 : 
we 11 0 11101 0 . A 5. Io: Ii * 25 'E H A 5. 1. 
| 1 Ko 26331 21 oy n 2&1 22 GL SIGETON OW © nn 777 
FT HO UC | FT HOUGH the a: Het? the 1 


which ye be ſu 
downwards, as the mani- 


— been diſcriminated as to temperature, 
into three regions; yet the informations [ 
have hitherto met with, invite me to aſſign to 

the ſea any more than two. The former of 
d to reach from the 


refracted beams of the ſun, or/ other cauſes of 


warmth 


; * wh 


AccorD ING to TR diviſion, the limits of 
this upper region will not be always conſtant ; 
for in the totrid zone, and other hotter cli- 


the frigid zone or in the temperate zones ; 


| py 5 it will be in ſummer chan in winter; 
paſed, that the places fo called are below 8 
tom of the ſea, but only below the ts ge 


and in hot weather than in cold; ſuppoſing in 
theſe caſes the heat to come from the ſun and 
air, and not, as ſometimes it may do, from 


| the ſubterraneal exhalations. 


Tux fame cauſes are likewiſe proper, a as it 


is manifeſt, to alter the temperature, as well as 


the bounds of this region; but this tempera- 


penetrate; from hich to the bottom 


of the ſea, the other region may be ſuppoſed 
l 


ture may alſo: be changed in ſome few places, 


by at leaſt two other cauſes; the one is the 
differing conſtitution of the ſoil, that compoſes 
the ſhore, which may affect the neighbour- 
ing water, if it do extraordinarily abound with 
nitre, looſely contexed marchaſites, or other 
ſubſtances capable confiderably to encreaſe or 
leſſen the coldneſs of the water. Another, 


though unfrequent cauſe, may be the figure 


and ſituation of the leſs deep parts of the ſhore, 


which may in ſome ſort reverberate the heat, 


that proceeds from the ſun; and upon ſuch 


an account may either add to the warmth, or 


allay the coldneſs, that would elſe be found in 


the neighbouring water. For whatever the 
ect ſchools are wont to teach about the intereſt of 
the attrition of air in the heat produced by the 


ſun beams, I have elſewhere ſhewn by experi- 
ments, that thoſe beams may conſiderably ope- 
rate upon bodies placed quite under water. 
Bes1DEs theſe two cafes, that may occaſion 
exceptions to the general obſervation ; I inti- 


mated by the words, at leaſt, that there might 


be others. Becauſe, to mention now but one 
example, though it ſeem. probable from what 
I have elſewhere delivered concerning the ſub- 


terraneal fires and heats, that may in ſome 
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About the eighteen 
.-- whe e 5 

and by the ſame e our wine 3 

' warm in the bottom of our is Be the air 

the 2 iſt of 

the ſaid month, lo GATE contrary... We were yo 


anch cold, that els ourſelves':tobe 

the month of january, and tha water cf che bona 

| ſea was extreme cd; Which cbntimied with: . 
us, until we came upon the\ bank: ene 
the; ſaid miſta, which outwardhy 0 procure 
attributes to 
4 kind of antiperiſtaſis in the following part of 
his narrative; Which 1 Rur not now either 

trapſeribe or examine. Rei eg iet ive. 
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bling, | 
than "$5 * 2 Men ay fs; may produce or 


concur to the effect. The relation here meant 


is afforded us by ſhe following aſlage, taken it {0 ME as 
| ra . ns, into * bes 


f rhe vo 
. FMnte, ba went 0 ernor ) 


where the relator thus recites his obſervation: 


bY 


was no hotter than, befbrel | 


or:three days ſo wich ists 


this cold unto i. This effect he: 


020m! J 5 i}. e110. bi 24 io 


ND thus much dart 


—. 
further. than ) 
chat I take notice of the temperature of the 


lower region, : which, in one word, is cold; 
unleſs.in ſome few places to be preſc 


tioned. For water being in it's natural or moſt 


ordinary ſtate a liquor, whoſe parts ure more 
flowly. 


that account: cold as to 
ſenſe 3 and confequently it need not be ſtrange, 


that thoſe ger ee SATIN re- 
the ſun· beams, 
ac, which rhe at 


J receive, Would be fel cold by thoſerhar 
deſcend: into it; unleſs in thoſe few — where 
the coldneſs may be either expelled or allayed 
by hot ſpri ings, or ſubterreſtial exhalations, flow- 


ing or 5 Hack from the ſubjacent earth, or 


the lower parts of the ſhore, intothe incumbent 


or achacent parts of the water. 


þ THY 


Jo juſtiſy my afcribing of thin eoidda 0 
the ſecond,” or lbwer region of the ſea, I ſhall 
now ſubpoin ſome relations I procured from per- 
ſons, that had occaſion to go down into i it, or o· 
cherwiſe take noties of its temperature in very 


differing regions of che world, and at vey un 


equaldeprhs. 5 


Ap firſt as „ of the hoes 
region in the northern ſea, I had the opportu- 


nity to oonverſe often, and ſometimes to oblige 


a man bold and curious enough, who for ſome 


eam got the beſt part of his ſubſiſtence by de- 
5 to the bottom of the ſea in an engine, 
whoſe ſtructure I elſewhere deſcribe, to ſeek for, 


an! recover 2282285 5 in Hip-wrecked 25775 


I * 


"plained * the er 
ter, Which ny en from being able to. _ 


. 


than thoſe of men's of 
feeling, muſt be 1 


2 
4 ce loc of his diſordered engine made ce 


have deen put intoa 


11 4284.45 | — 


u betwirt an hour or two, at 
y md. A 


t was no gr 3 1 
e of Sto 


of Sweden, in 55 
was near the ſhore. ; and 1 3 RP 5 


that he ſtaĩd much Jonger i in a deeper place wack | 
(uſe having probably made the cold more ſup- 


| porable wp, led He tal 23 e 


Ka Kom the ſhore: » He fartheranſwnered:- 


me, that though he felt it not at all cold on the. 
ſurſace of . + 
I * A depth (6) i 
5 ſelx it not ſo cold in 
_ England'3 winter und froſty weather, And he 
told me, that am enbeſſwe cold was there felt, 
_ notionly by him, but by very ſturdy men, who | 
iind by bie example would needs ae go | 
_ downthemſelvesto patticipate an prommoce the | 
hoped for diſcovery, > He told/ me alſo, that 


the upper water did but ebol and 2 um; 


but the deeper he went, che -colder he felt it, 
which is the more-confiderable, becauſe he had 
 fome times occaſion to ftay at 10 fathoms of e- 
ven 80 foot under water. And 1 ſince found, 


that he infornaed divers vinwoki, that purpoſely 


of pun Ber 4 — and gave - 

that for the *reaſong why he could not ftay ſo 
many hours as otherwiſe he might, at the bot - 
tom of the ſea. Adding, that Before his engine 


was well fitted, he was once ſo covered over 


with it, that he was forced to touch the ground 
witli his hands and feet, and the neighbouring 
to which he found a coldneſs communi- 
by the fundus he-leaned upon; though 


other, and (whilſt he was in that poſture) up- 


e e 


. S0. iH oil 


derſon of my Icyjmiintance, 
that aq 4 ily in the Northern America 
dear ni three and forty degrees of La- 
r and diverted himſelf: often with ſwim- 
under water, anſwered me, that though 

fee nemembered himſelf to have dived a- 
[Sana rome beneath the ſurface of the 
fea ; yet even at that ſmall depth, he obſerved 
the water to enereaſe in coldneſs, the lower he 
deſcended into it. Which argues, that though . 
the ſun-beams do' often penetrate plentifully e- 
nough to carry light to a great depth under 
water, yet they do not always carry with them 
a ſenſible * and * | 77 in ſome 


"places, 
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jon-of che fea reaches 1 
R | 


_— OT” het 1200 10 07 75 
en . WR e 
parts of Europe, und che want of | conſiderable 
induoements 
great depth into dur feas, has kept me from 
| 2 able to procure many obſervations about 
the te of their lower region; but up- 
on the hotter obaſts of {frick; and the Eat. 
Indies, the frequent een men have to 
dive ſor coral, 


numerous rs: 58+ m—_— of von 
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t ar the fiſhing 
F Hfricay) and Who was 
Wl aid in ding 


whether he found the 9 — 
coaſt to be much colder at a good depth, than 
nearer the furſace; whereto he anſwered me, 
that though he had ſeldom dived above'threc 
or four fathoms deep, yet, at that depth, he 
found it ſo much colder than nearer the top of 
the-warer, that he n nennen e 
coldneſs R.. 09 

Ap . 
when he was let down to the bottom of the 
ſea, in 2 great diving bell (as he told me he 


; 17 
1 5 
vo e ge Nie 


** 


had been) he felt it very cold, though the wa- 


ter could not come immediarely to touch him; 


he replied,” that when the bell came firſt to 


the ground, he found the air in it very cold, 


though after he had ſtaid 'a-while there, his 
breath Wan en of his body made _ 
& hot. HRT” e 119 | 

Dua T: Alon a greater depth! in choſe hive: 
ter climates, the ſea. water i Is ſenſibly cold, may 
be thus inade probable : inquiring; of a famous 
_ fea-commander, who had been 
can coaſt, to What depth he was wont to fink 
his bottles to preſerve his wine any thing cool 
in that exceſſive hot climate, he anſwered me, 


- 1 * 
* . N 12 "ye A 


that in the day time ee dee eu | 


temper ſo as to be drinkable, by ke 


ing it in 
the the bowom'of the ſhip; and in fend; 


ut in the 


morning he had it cool enough by ſinking his 


bottles ver night into the fea, and letting them 


hang all RENEE: 20 or 125 fathom; deep under 


water. 3: 
Tree alſo of an intelligent 
man, that was imployed to the river 
bra, and ſailed up 700 miles in it, in a ſmall 
frigate, hether he had obſerved, that in the 
ſea, even of thoſe hot climates, wine may be 
ee ee. he told me, that it might, and, 
that by the means I hinted to him, which was 
to let down, when the ſhip came to an anchor 
in the evening, ſeveral bottles full of wine 
(they uſed that of Madera) exactly ſtopped to 
ten, twelve, or fourteen fathoms deep; whence 
being che next morning drawn up, they found 
the wine cool and freſh (as if the veſſels had 
been in theſe parts drawn up our of a well) pro- 


vided ĩt were preſently drank, for 1 


. were — the heat of the air 


to invite mon to dive often to my a 


and other ſubmarine 


ions, havt made it poſſible for me to get 


* 


the Afri- 


1 remember too, chat having met with a 
man of letters, — _ _ Eaſt- Indies in 
Portugal - caraet, I learned by inquiry of him, 
tha i as the pc in tha ror vl for 
N and other perſons of note, whilſt 
through the torrid zone, to 
their Dae, wi whether wine or water, cool, 


letting it down in bottles to the depth of 80 


90, and ſometimes an hundred fathom or bet- 
ter, and letting it ſtay there a competent time; 


after which, he told me, he ound it to be ex. 


7 cecding cool and refreſhing, ' 


Last, to fatisfy myſelf as far as Icbuld; 


en great a depth the coldneſs of the ra 


reached; meeting an obſerving traveller, whoſe 


-affairs or curioſity had carried him to divers 


I inquired of him, 


8 ſu 


lim, 


whether - had taken notice of any ex- 
rdinary deep ſo in the vaſter ſeas, 


undings 
to which nog reed, that ſome years ago, 


TF to the Rat. Indies, in a very great ſhip, 
a place on the ether n rhe Bae, t 


very deep, 
curioſity to Hot: 9 400 2 of 
found they needed no leſs. Whe J in- 


in the antarctick hemiſp 
diſtance from the line. 


Fate. rer this 


chance to be more or leſs 


— 


both Eaſt and Weſft-Indies, I inquired of 


l 


quired of him, whether he had taken notice 


of the temperature of the 'founding lead as 
ſoon as it was drawn up: aer, 
that he, and ſome others did; and that the 
lead; which was of the weight of about 30, or 
35 b. had received fo intenſe a degree of cold- 
1 as Was very remarkable; inſomuch, that 


he thought, chat if it had been a maſs of ice, 


it could not have more vehemently re 


his hands: and when I aſked in what climate 
this obſervation was made, he told me, it was 


e, but at a great 


by fome' circumſtances he mentioned to me, 


that it was about _ 3 5th 222 of erer. 
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HESE are the chief elde 1 kink 
hithefto been able to procure about the 


er 


d by others, as that we may conclude 


they will generally hold, it will not be ir- 


indeed, I concluded 


of the ſea; which, if they be ſo 


rational to conceive, that in reference to tem- 


in common, that where their ſur- 
faces are contiguous, and in the neighbour- 


rature, "thoſe two fluids, air and water, may 


ing parts, they happen to be ſometimes cold, 


ſometimes hot, as the particles they conſiſt of 
agitated by the va- 
riouſly reflected ſun- beams, or more or leſs 
affected by other cauſes of heat. But that 
part of the air, which they call the ſecond, and 
is ſuperior to the firſt,” as alſo the lower re- 
gion of the ſea, being more remote from the 
operation of thoſe cauſes, do retain their na- 
tural, or more undiſturbed temperature, which, 
as to us men, is a conſiderable degree of cold- 
nefs, the agitation of their ſmall parts bein 


uſually i in thoſe regions much inferior to that] 


of the ſpirits, blood, and other parts of our 


organs 


hence 


Wader and a ſeem to A ark. og plac wheres ir py — made _—y 
i inyerted order of tuation t Andithe ana- cluce, that as to th ſothething 


bi rried further, if I had a 4 wie Et. 
an ca Ae far of} der den en be Ru e, 
| 15 ror defend 


» shall not dieb it ws made; or, that diverm did not 
* 3 . do a conſiderable. depth. 
/ . nearthe Ir Thad been furviſhed wichopportunicy, 1 
„ teat my for aſkeing him ſome would: nav 
| | "YN ns touching theneighbouring ſea," Liga: 1 
ot Hon: $3 e | 
2 l from thar of ſome diser, gu dhe fra inear | 
- —  - . ow wasmarmeratthebation Ant the — 4 
_ Ring 1 when I thereypoti aſked: bim, whether nts: in 1 ppg way fy 
8 "4 EB he replied, ſuch particulars as "theſe; whether dene ke in 
5 "that: h Les indeed walter, Wich us, ſome ſeas any ſuch varying differences of tem- 
er l to my perature, as may invite us at leaſt in ſome 


f | n afion, that perhaps in a eee ak ſubmaripe pe 
e MES War Bo ths ply ar vine co —— 
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» ſome plates th Riltry heat of the' climate: is vir — 2s are wont to be em- 
e © aphiged of, in What they call cheir ployed: in it, for that incopvenier y:1-could 
9 their ſummer: - Jo that there will . 3 2 feve- 
1 Done deb to an antiperiſiaſis 0 d mercury inſtrad 
ye by the coldneſs/ of the winter. 1 of! © liquors 3 but chiefly; becauſe the 
taught ton, that it may perhaps be without incumbent ſes water would gravitate upon the 
abſurdity ſuſpected, that as the böttam of che reſtagnant liquor of the Weather - glaſs, and 
5 ſen in (this place hall a peculiar” conſtitution,” 2 render its informations falſe or uncer- 
—_ 0 that fitted it more than others for tlie copious tain! Aecordi to-whatT have had en 
r Production of pearls;' ſo there might be ſome to obſerve in another tract. hol tc 
== | „ of the ſubjacent ſoil, Wurz ro, chat there may not in cis place 
1 = or there may be ſome ſubterrancal fire or heat be any need to recur,” I ſhall-add-a light expe- 
= | 3 it, which may occaſion an unuſual timent, that I made for the ſatis faction of ſome 
= warmth in that part of the ſea, by which che- ĩngenious men not well acquainted - -with hy- 
= _ riſhing warmth, perhaps, ſuch abundance of droſtaticks, or not r pr ed in them. 
ſhell fiſhes; teeming . with! pearls may be in- And this trial I ſhall che rather mention, be- 
=. vited to ſettle there, rather than i any ofthe cauſe many will not allow water to preſs upon 
4 |  neighboutidg places.” But with all theſe con- mereury immerſed ' — this being a far 
= 5 Jectures 1 ſhould not have been ſo well ſatisficd, | more 1 liquor than that; and others 
1 | as With the anſwer I afterwards obtained by'z will expect, that the included aif, having no 
= whoſe curioſity had:carried bim to Place to eſea — ſnould reſiſt — 
an aſſiduous ſpectator of the famous pearl: "ſion of the t „more than in- 
ing, near the iſland of Manar, between deed it will. ae made: —— 
"_- and the coaft of Coromandel, which reaches glas differing from common ones, beſides the 
near, if not fully to the Cape of Cory. For Vignely in chat it was furniſhed with mercury 
this perſon baying had much converſatior anſtead of water: and in that we employed to 
with che divers" fer Pearls, nog only, earned contain the ſtagnant: mercury a glaſs vial with 
from them, that they found the Water very 2 narrow neck, wherein, by a piece of-cork or 
ſenſibly cold at the bottom, which in ſore” two, che ſtem of the glaſs ball was well faſtened 
places he eſtimated tor be bo or 100 fathom that this globular part of the inſtrument might 
deep; but obſerved divers of them at their re · not be liſted up when it was under water. 
turn to the boats, to be ready to ſhake: with Then having by applying cold water to the 
cold, and haſten to the fires," that — ot outſide of the ball endeavoured to reduce the 
'ready/ for them in little cabbins upon air to the ſame temper with the water. or at 
ſhore : which, relation being accompanied with leaſt to an approaching degree of coldneſs; 
"divers circumſtances /iof / credibility, and ar- and having taker notice of the ſtation of the 
. \gving,; the perfon'-that made it to have been mercury in the ſhanker ſtem above-mentioned, 
Ne wich the report above: mentioned, we OW 6 the neck of * 
2 * | * 


\ 


i 
* 


— 
5 — 


ſmall vial, let the inſtrument gently down into 
a large tall glaſs body, filled with fair wa 


2 


iſcas the quer and veſſel being bath trap! 


he mercury in the ſlender pipe. By whic| 
means it appeared, that, as the thermometer 


the mercury was preſſed up higher and higher 
in the ſtem. And that it may not be ſuſpected, 
that this aſcenſion-proceeded onlys or chiefly, 
from the refrigeration of the 4if by the water, 
1 ſhall add to what I have juſt now noted, that 
though the coldneſs of the water may well be 


the ſtronger, and makes the Jae reſiſtance. 
well with the 


Chap. VII. _ © the SUBMARINE REG10Ns. 


er, 
” 


nt, we might eaſily perceive the motions of 


re 


deſcended deeper and deeper into the water, 


Ff 


with other liquors) after the common wa 

for making the ſubmarine trials, I propoſed. 
Bor oli ſuch artifigial obſeryations can be 
ine from what has been above 
delivered probably gather, that though the 
lowermoſt of the ſubmarine regions be ve 

ſenſibly cold, yet water, at leaſt that of the 
ſea, does not by theſe phænomena appear to 


0 


obtained; we ma 


be the ſummum frigidum. Though I have 


been ſeveral times able to produce ioe in ſalt- 
water, Jet 1 find not by any obſervation, that 


there has been ice met with, and generated at 


more than onè relation (*elſewhere recited) that, 


whatever the ſchools ſurmiſe, the. ſea is at leaſt 


as falt ak che bottom, as at the top; ſo I have 
more than once tried, that ſalt water will 


Without freezing admit a much greater degree 


of cold than is neceſſary to turn freſh water 


RELA- 


109 


. 


ro e. 


d ſince none of the na- 


* merit thin by hear-ſay, 2 75 f 
What 1 have learned e 


wih cold xy Fate at 
thoſe cher 8 ghar 1 


| rag that one of the chief things; that 
= ſolicitous to enquire after about the bot- 


tom of the ſea, was, the inequality 1 ſuppoſed 


to be in the ſoil: For though the-fi of 
the ſea; when it is not agitated by the winds, 
appears very plaim and level, and though it be 
indeed, at leaſt in this, or that particular ſea, 
ſpherical and (phyſically ſpeaking) concentrical 
to the earth; yet I could not thinkat ble, 
for reaſons not neceſſary to be here diſcourſed 
of, that the bottom, the ſuperficies of the 
1 or of the veſſel, that contained it, 
: l 


COn cave. x 
I o0 fatisfy myſelf about this. xtitt 
quired of a perſon, that had wilucd theft 
pearl-fiſhing at the little iſlandetf Planar (ner 
| the rich iſle of Ceylon) in the Buſd-Tndpes, and 
had by his ſtay there much ity 20 foe 
divers at their work, and conveiſe with theth. 
By the anſwers of this man, who was a ſcholur, 


* x 


I learned, that the divers had aſſured him, that 


they found the floor of the ſea, if I may fo call 
it, in divers places, exceedingly unequal, in 
ſome places being flat, in others aſperated with 
abby rocks a conſiderable height, and elſe- 
Where ſinking into precipitous depths, in which 
they found it very cold. 
Bes1Drs the recited teſtimonies of the di- 
vers, I enquired of ſeveral pilots and other 
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of 
a be cir dn or Ive r muy 


I | 6 


© the 8 E 


were there uniformly 


8 without very great "Sk 
rities, excepting ſome places, inſtancing 


J cularly in the excayation, that makes the bot- 
, © tom of the ſea, within ſight of the Cape of 
Good Hope, where theugh for the moſt part, 
he found the water to deepen more "and more, 


as he failed farther from ſhore; yet in one 
place, he and others had met with a bank (as 
he conceived it to be) at a conſiderable diſtance 
from the ſurface of the water. So, that though 
when they were as they hey imagined near the edge 
il * they found nes pn num- 

of fathoms, yet w little 
way farther, they had gone 1 
found the ſea of an immenſe depth. In ſhort, 
gathered from his anſwers, that in the greater 


8 for the moſt part, e 


at the bottom, 
nearer the 

daoxate number of leagues, he obſerved in divers 
places; chat the ſubmarine ground was very 
en alt had as it were, hills and præ- 


Eaft and Weft-Indies, and in divers other re- 
1 eee eee 
* ſhips of ſuch great burthen, as obli- 


the mariners to be very frequent and care- 


ful in ſounding, informed me, that ſometimes 
at conſiderable diſtances from ſhore, he had 
obſerved the fea to be 20, 30, or 40 
fathom deeper when they caſt the ſounding 
lead from one ſide of the ſhip, than it had 
been juſt before, when they had ſounded _ 


neighbourin 2 4 
itbeing eaſy to begathered from ens Mer 


2 W GONE Te get che fea 


they - 
that is, within a 2 


e. 
Aan et let, that had failed both to the | 
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RELAT IONS abart 10 Ke. 


* other dd on oe things; that he told depth to be ſounded; and found it to exceed 
* I fund, mylf euch contin in 0 fathoms;. and after he had paſſed on a very 
above propaſed opinion. | + lntle farther, he found the ſea ſo deep, that he | 
-Hrarinoof a eren of — © could not fathom it with his ordinary line. | 
SECTION. n. 


this year from Ea India, his reputation made 
endeavour to have a little conference wich 
bin ann thing cheriid at the bottom 
of the ſea is the great preſſure of the 


him about the ſubje& of this diſcourſe ; but 

| his occaſions haſtening him to another Nu 

Z rocure, water there againſt other bodies; For what 
ever men may” hize in their ſtudies, 


1. 
and may conclude from the principles, that are 
er 2 received about the non-gravitation of 
Pater i its proper place, yet experience ſeems | 
ith little to favour that general doctrine. 
d Pon firſt I remember; that having cauſed a 
Wi pretty large cylinder of glaſs; that was open 
y at one end; to be ſo depreſſed into a large 
_ glaiz-veſſel full of waters. Kh A conveniently 
Applied weight of lead that none of the air 
|; could get out, 1 could eaſily diſcern through 
N. W. the liquor and veſſels; which were all tranſpa- 
to: rent, that as che inverted cylinder deſcended 
ſud: deeper and deeper; the external water com- 
5 22 preſſed the impriſoned air, and aſcended higher 
| and higher in the cavity of. the cylinder, againft. 
om; Whoſe fide we had beforehand placed a tow 
marks, whereby to take notice of the gradua 
acentand deſcent of the internal water. 
. # S$x#oo0wDLY, having inquired of two ſeyeral 
; obſerving perſons; whereof one had with 4 
f ing engine yiſited the bottom of the ſea in 
3 a cold northern region; and the other had 
done the like in an engine much of the fame 
| fort; pon che coaſt of Africk ; I found their 
. relations to agree in this, chat the deeper they 
deſoended into the ſea, the more the air they 
camied down with them was compreſſed, and 
the higher the water aſcended above the lip, 
or brim of che engine into the cavity of it. oo . 
Bur I ſhall now add a more conſiderable 
ent or two, to the fame purpoſe. For 
diſcourſing one day with an engineer of my 
Uaintance, that had been often at fea; and 
loved. to try concluſions, of a way I had thought 


1 1 11 


—— — che hace 
tom of the ſea ſo abrupt, that in failing twice 
che length of the ſhip, 22 
deepen from 30 fathom to a hundred, of aa 
Since | meceived: theſe lations: being 


the honour to diſcourſe with a . 
who has divers times deſervedly had the com- 
mand of Engliſh fleets, and is no leſs curious 
* een e 
opportunity to inquire a went t 

he had mot obſerved the bottom of the ſea to 
be very 
which he nid, that be hal feed ntoad 
ingly do. a to ſatisfy me, that he ſpoke 
not meer conjecture, he told me, that 
failing once withhis fleet, even in our channel, 


he perceived the water to make a ripling 


in nei 


noiſe (as the ſeamen call it) as the Thames does 
under London-Bridge, So that he was afraid pint or 


they were falling upon ſome ſhoal, the water 


being 12 or 14 fathom deep, and going ona 


little farther, he caſt out the plummer 

and found it about 30 fathom. He added, that 
he made divers ſuch obſervations; but took no- 
tice of ſuch ripling waters, only when the tide was 
ebbing: and yet in a deep fea meeting with 
the like appearance in the upper part of the 
water, and thinking it improbable, that there 


ſhould be any ſhoal there, he ordered the 


of, to make ſome eſtimate of the preſſure of 
the water at 4 conſiderable depth beneath the 


ighbouring places? To 


ſurface, and ſhew, that the preſſure is great 
there; he told me, he could fave me the labour 
of ſome trials by thoſe he had made already, and 


aſſured me, that having divers times opportunity 


to fail near the ſtreights mouth, over a place 
where the ſea was obſerved to be of a nota- 
ble depth; he had found, that if he had let 
down, with a weight into the ſea, not a ſtrong 
round glaſs bottle, but a vial, ſuch as the ſea- 
men uſe to carry their brandy and ſtrong wa- 
ters in; ſuch a veſſel; which might contain a 
quart of water, would, when it come to 
be ſunk 40 fathom under water, if not ſooner, 
be ſo oppreſſed, by the preſſure of the incum- 
_ and lateral water; as to be thereby broken 


1 

1 alſo __ to me, that having exatly | 
cloſed an æolipile of metal, and with a com 
tent weight, Tue it to a great depth in the ſea, 
as to forty, fifty, or ſixty fathom deep, _ 
he pulled it up again, he found to his wonder, 
that the great preſſure of the water had in di- 


vers 


of 


TH 
: 2, © hk epth, might 


_ zolipile of copper c 


9 vers PT, Guben 11 W <a tho 'p h 
1 ſome ſuſpicion, that the coldneſs of the 


ty by weakening the 
pring of the included air, "formerhing* co 


5 to the effect, yet I did not $i * the e- 
vent, having Ae year be fore had a thin 


ed inwards by the pre- 
55 FR” a lighter fluid than och gf | N 
: +2 E G "LO N. l 15 1 


A \ NOTHER thing 1 


ſea, that is expoſed to their violence ; yet the 
vehement * —— by degrees, as 

the of the gde 

lie . and more remote ph 


of the water. So that che calm being leſs and 
leſs diſturbed towards the botrom.ofothe Water, 


if that lie conſiderably deep, the water 1 
either calm, or ſcarce lenſibly diſturbedꝰ 

Bur that is for the moſt part to be hues 
ſtood of plages'at ſorne'diſtatice from the ſhore; = 


for — i in thoſe chat are too near it, the | 


„ tion of the — fo o gel, chat din 


the very bottom, as may by the heaps 
of ſand, the amber, and; in ſome Places, the 
ſtones; that are wont to be thrown'vp ' byiths 
fea, in and after ſtorns. 2 e 

Tux above mentioned eme we 1 


he bottom will (I doubt not) appear ſtrange 
tos many, Who admiring the 


orce of ſtorm 
winds, and the vaſtneſs of the waves t 


d not, at the ſame' time, ba 6-6 = — | 
incomparably reat 


quantity, and weight of 


water that muſt be moved, to make any 
commotion at the bottom of che ſea, 


of the propoſed pa- 
radox, Iwill here ſet down a memorable rela- 
tion, which my inquiries got me from the diver, 
elſewhere mentioned, who by the help of an 
r could ſtay ſome hours under water. 


Tunis perſon then being aſked, whether te 


obſerved any of ration of the winds at the 
bottom of the 
derable depth? anfivered me to this purpoſe, 
chat the wind being ſtiff, ' ſo that the waves 
were manifeſtly ſix or ſeven foot high above the 
ſurface of the water, he found no ſign of it at 
15 fathom deep but if the blaſts continued 


long, then it moved the mud at the bottom, 


and | made the water thick and dark. And I re- 
member he told me, which was the circum- 


ſtance I chiefly deſigned, that ſtaying once at 
the bottom of the ſea long, where it was 


conſiderably deep, he was amazed at his return 


to the upper parts of the water, to find a ſtorm 
there, Which he dreamt not of, and which was 
raiſed in his abſence, having talen no notice of 


it below, and having left the ſea calm —_— 


when he deſcended into it. 

Fon farther confirmation, I ſhall add, that 
having inquired of a great traveller, who had 
Wis 7 3 . 


tom of the ſea is he * — of the 
Pater there, if it be conſiderably diſtant from 
the ſurface. For though che winds have power 
to produce vaſt waves in chat upper part of the 


; of Ceylon, and the great gulph of Bengala, (an: 


tion of good pales 


upon _ diftance, from the upper 
which ſo great a maſs of ſalt water, which is 


heavier than freſh, is conſtantly* incumbent. 
| Wherefore for the pro 


„where it was of any conſi- 
ore and into d 


Whether he had not learned by 83 
with the divers, that ſtorms reach not to the 


bottom of che ſea,” If jr be of any conſiderable 


depth; he anſwered, that he had ſden the divers: 


talce the water, when che ſea was ſo vel ry rough,” 


that ſcarce” any veſſels would hazard . 


out of ports; thatthoſe returning divers told him, 


that at the bottom they had und no diſtur - 


. bance of the water at all,“ Which is the more 
conſiderable, betauſe of the ſituation of that 


place where they dive for pearls; for this is near 


the ſhore bf Manar, and that: it ſelf is ſeated 


between the great iſland of 3 — 
cape of Comori; and though it may 
nearer the former, is not yet 


— con 


the latter. Which ſitliation and the heighbour- 
and deeper 


hood of the vaſt Indian ocean, on the one fide 


. Sinus Gangetiqus) on the other, makes 

the place; where the pearls are fiſned for, ex- 
ceeding Hleely tobe ſubect to very troubled ſeas. 
Ir will perhaps be thought no ſlight addition 
tothe fore - going arguments, if I here add, that 

ing one day with an ancient and expert 
armen whe x his merit had advanced to con- 
ſiderab yments in his profeſſion, I was 
ee e — — him; not 
only in the opinion I had about the calmneſs of 
the bottom of the ſea, but alſo; that the opera- 
of wind, does oftentimes 
not reach to near ſo conſiderable "depths into 
the ſea, as hath been hitherto a even 
by navigators themſelves. For he aſſured me, 
that having ſometimes ſailed” in great ſhips, 


_ that drew much water, as about 12 or 13 foot, 


he had dived to the keel of the ſhips, when 
they were under ſail, and obſerved the agita- 
tions of the water to be exceedingly diminiſhed, 
and grown very languid, even at that ſmall 


And he farther anſwered, that when in A. 


| merica he learned to dive of the Indians, they 


taught him by their examples, to creep along 
by the rocks and great ſtones, that lay near the 
More, at the bottom —— the water, to ſhelter 
themſelves from the ſtrokes, and other ill effects 


of the billows, which near the ſhore, and where 


the ſea was ſoſhallow, as ĩt was there, did oſten hurt 
and endanger ſwimmers and unſxilful divers. But 
when they were, by this means, got farther from 
eeper water, they would ſecurely 
leave the ſhelter, they had till then then madeuſe 


of, andfwim within a few yards of the ſurface of 


the and commotions of the upper parts of the 
water. 5 h 


Bur laſtly, K for murder latisfaction, \I had the 
re to make inquiry about this matter 


a great ſea commander, who has both an ex- 
traordinary curioſity to make marine obſerva- 


tions, and an unuſual care in making of 
them accurately, I found the opinion counte- 
nanced by his anſwer, which was in ſhort; 
that he had lately been at a place, where the ſea 
was often tempeſtuous enough, and that 

found by a ſure mark, that the ſtorm did not 


reach with any 18 four fathom beneath the 
ae of 1555 water. . 
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T alfiſted' w rich n e Indies, 


of the waves. | 
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| 1225 . BY large and heavy 


2 waters I had 


„ becauſe 1 have not met with it in au- upon the motion of the boat, or ſhallop, he 


n el of | abbr wh l 


| 0 A and 2 bf the =”. fathom. or more, then he found,- that thoygh 
3 1 55 therefore a 5 — * Cthetþlurhmet' reached not to the Bottom of the 


— ach or. near the bottom water, yet upon the ſcore of the ſtanding 
2 d it exceeding dif. eat 1 ine . would make 
ti | 


at anchor; and tht *would” 
with did hot He ide of my Ken 2 the rate of Auen > ved 
miles an ar this dill 
But how ** vil Linh Rl Of VE tt 
N32 of che ſea and various de 
56 | | 'of the water, 2 ſome other ene, 
his acquaintance, being alſo a great mathemati- may alter the caſe, and make it hard to de- 
"aj had affirmed to this relaton, that he had termine, what bught to bet aſcribed to tides, 
divers tunes ſobſet ved, that wheri he let down and what to currents, are "things, which I will 
His plummet to à great depth but yet not to by no means he Le eee 
each ground; it would bequickly carried by a | 
whenee the urided,.and very much quic to moet wich one ra ae time at a, 
than N 7 Tann mous eaſtern pearl fi ing, and aſked , | 
zember not, I was informed whether! he had inquired of the divers” 
a ſkilful © 0 ver, chat cor ed many the problem rely propoſed, and whether 
Aden of war, that he had near Fa were there, deep enough to male obſery; 
Song obſetyed the upper and lower parts tions of chat kind en the latter part < hie 
BY Water £6 move —— 


* 


with further. information 
[Sten eg writing 


8 e inquized 0 

who affumed to him, that ſometim 
* be e there ſeemed to | 
a F PN ans the Sea for. a great de th, 


chat till ſuch'a height they could riſe Way 
| pats be op other heights, they 
would be carried away by. che leſs deep wa- 
| ters z 0 4 0 be found, when; they came t 
\Tw1s perſon therefore. afſured me, chat emerge a:g1tat way off from that point o 
ging , the Cape of ': Good Hope, into the for . ge, Which was perpendicular to 
r e made trials of the motiari place at Thie une whence Wen began, to 
of the/upperipart'of the warer above the lower; aſcend. 2 19 0 1 1 
2 Wien , 636 1 gh 63 «Ga By recen [135] i tl E e i 2 72711483 
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though not ſo faſt, as When the freely breathed 
from the exſuction of the air. 
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2 removing En one ſide of the 
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dead. Nevertheleſs, to ſee the utmoſt of the 
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upon the graſs in a garden all ni 
next morning we found her perk: 
again. | 
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The por o left, 1 wonted panting S 


three Marters o r,. After > femova 8 
1 Nan pump, the air Was et. hich made. W to do. 
N the 2 which by that tit 0 1 


ver, ject to vary very much} 


„ many 


man, I Conſidered, that it might afford us ſome 
light, if we diſcovered, at leaſt, what propor- 


the tion as to bulk, the air latitant in 4 quantity of 
me water would have to the liquor it came from, 


= when the acrial particles 


| ould be gathered 
er into one place. For, though about 


/ this union, and the ſpring that may be covſe- 


quent to it, fome doubts may be ſuggeſted, 


| which I have not now time to diſcuſs ; yet I 
: ſuppoſed, that, at leaſt; ſome diſcoveries would 
by this way be made, though not of the true 


ion between the air and the water, yet 


again; be taken notice of. W 


T0 find "inftruments; which Would any 
* way accommodate our purpoſe, proved a very 
difficult work; ſo that among other things, 
| that we were fain to do, this was one, that to 


in a evince how little the air, latitant in water, did 
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and 2 


the opening of the ſtop-cock to let it out, ap- 

ö E fwelling, greater or leſs; of 

the body of the animal, by the ſpring and ex- 
panſion of ſome air (or aerial matter) included 

in the thorax; or the abdomen. 

flation (though not great) we thought we ob- 


quieſce in ii. A while after, notwithſtanding 
bur continuing to pump, the kitling gave ma- 


nifeſt figns of life, which was not until it had 


endured divers convulſions; as great as thoſe of 
the firſt fit, if not greater. When 7 minutes 
comp ve let in the air; upon which the 


Little creature; that ſeerned ſtark dead before, 


made us ſuſpect, that he might recover; but 
though we took him out of the receiver, and 
put aqua vitæ into his mouth, yet he irreco- 
verably died in our hands. 
Tnzsz trials may deſerve 
with farther ones, to be made not only with 
ſuch kittens, but with other very young ani- 
mals of different kinds; for by what has been 
related, d eee, that thoſe animals conti- 
nued g times longer in the exhauſted receiver, 
than other animals. of that bigneſs would pro- 
bably have done. Treg s 
Some trials about the air, uſually harboured and 
_ . Concealed in the pores of water, Sc. 
1 * might aſſiſt us to make the more rational 
conjeQures about the phænomena of divers 


of our experiments, if we knew (ſomething 
Vor. Il Be” 4 ag 


Such an in- 


ugh 1 inches, or ſomewhat leſs; in len b 
ſerved ; hut until farther trial; I dare not ac- with water; and inverted into a glaſs veſſel, 
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appeat to leſſen the bulk of that water, if it 
were ſuffered to fly away in an open tube; 


we ſuffered it to eſcape in an exhauſted re- 
- ceiver, without any artifice to catch it; by 


which trial the water did not part with any 


upon thing of its bulk; that made a diminution ſen- 


fibly to the eyel Wherefore we endeavoured 
to mike this loſs vifible by ſome other trials, 
of which I can find but a few haſty memorials 
among my looſe entries: EA =. 
A chemical pipe ſealed at one end, and 36 
gth, was filled 


not two inches in diameter, but 2 of an inch, 
or little more in depth; Theſe glaſſes being 
conveyed into a fit receiver, and the air being 
leifurely pumped out, and ſomewhat flowly 
aſcended, during the operation; conſtituted at 
the top; an aerial aggregate, mounting to 1b, 
wanting about 100 part of an inch, 


to be deſcribed) was filled again with the fame 
water,and inverted; and the water being drawn 
down to the ſurface of the veſſeled water, and 
the air let in again, the water was impelled up 
to the very top, within a tenth and half a cenh 
Tux tube for meaſuring the air latitant in 
water was 43 inches and £ above the ſurface of 
the ſtagnant water: the air collected out of the 
bubbles at the top of the water was the firſt time 
1 of an inch, and ſome what better; the ſecond 
time we eſtimated it but £ and 1c. The firſt 
time the water in the pipe was made to ſubſide 
full as low as the ſurface of the reſtagnant 
water; the ſecond time the loweſt, we made 
it ſubſide, ſeemed to be four or five inches 
above the furface of the water in the open 
veſſel. | 
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* e A a of fact thus recite 
—_ ford divers-difficulties, worthy to be conſidered, 
_—;. Wctich L have not leiſüre cc diſcuſs; eſpeclallx, 
eig Part- 
Je fon though; whallt me . 
o the: water, theytook wp fo little deem 
ina that it? was inſenſible 2 chen they 

we permitted to oe out of the, tube, | 

| water Was not, manu y diminiſhed; by their 

receſs 115 when chey were e at the 
tap of, the tube, their aggregate did) ſome-, 
_ times maintain à Place, that Was conſiderable 
enough in referenge to the ca capacity of 'Y 
Whole tube; though I muſt here: a 

*- _  . that this aggregate, did, at the tap of the"tube,- 
3 poſſeß more room than it bulk did abſolutely 
V. Gl Fete it ag ſomewhat e 


0 EY he oy wn cylinder of Water, 
which, might t be ef aha or boar foot: 
: * 4 "ION 30 {4 ter 5 N 1 we 


1 3 1 „ by; 14 IN Veg gen 
—_ 2 51 of bubbles will be afforded by. the 
—_ 5 h 4 if it be Aan to contigue in 


for 2 5 ompetent; time, after it 


— 5 18415 : 155 ö 7 our 1 ©: Foy 
= "Qu. 2 1 K. 8 far it may 1 gur 
1 ' eoplideration, whether, in common tet, there: 
—_ may not be con I; air enough to be of 
= Ale to ſuch, cold animals as fiſhes;, and whe- 
=o. | ther it may be 

| Li Wy ſtrains through their gills? „ 

| i though I was, at fir Gerede tp "ke 

| 5 uſe of this way of eſtimating the air concealed 
nm waters yet, hen came where Leould'be 

5 à little better accommodated with glaſſes, I 


would much better diſcloſe the wonderful plenty 
of the aerial particles Ideſigned to diſcover. The 
ſtructure and uſe of this glaſs, may be eaſily 
enough underſtood; by the de of. the firſt 
1 xperiment, that; was) made with it, were 
"= | bo A the following tranſcript,. 5 704 Fe) Ty n 
= | WI provided⸗ a cleat Kana glab, furniſhed. 
=_ Vith a pipe or ſtem of about nine inches in 
. the globulous part of the glaſs being 
on the outſide about three inches and half in 
1 | diameter: the pipe of this glaſs was within an 
= inch of the top, meked at the flame of a 
, --* .1 lamp, and drawn out for two or three inches 
=. .fſlender as a crows quill, that the decrement 
1 e Water upon the receſs of the air, har- 
8 bored its pores, might, if any ſhould ap-. 
Hh Were the more eaſily Gee, ima 
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as was before intimated, was © 
neſs, or near it, with che reſt of the pipe * 
the aerial bubbles, aſcending chrough the len- 
der part, might there find room to break, and 
ſo prevent the dere or loſs of any Bee 
of er. 

Tais veſſel being not . Wong diffculy 
and ſome induſtry filled, till the liquor reached 
to the top of the lender part, where not be- 
ing uniformly, enough drawn out, it was ſome- 

| what broader than elſewhere; we conveyed the 
glass, together with a pedeſtal for it to reſt 
8888 into a tall n and pumping out 


d CE. A there n een 


„the | 


ſeparable from e Wen Ven 
quot, into whoſe: aerial Particles I deſigned 


bethought myſelf of a; ſmall inſtrument, that 


bubbles, aſcending nimbly to the upper part N 
af the glaſs, where wafle h kind of froth,, 
or ſoam ; but by of the above- men- 
tioned: figuration ofiihe veſſel, they broke at 
dine Fl ge e and fo never eme 
to over HHB” W-. e la Ow 
Tits ime, hk 
a-while,/to. give tlie“ 
the water, — — 


reſting laſted for a conſiderable: tie, ill at 
length the bubbles eee and: 


we er 4 of waiting anz longer: ſoon after 
which,; the external xy was N * the re- 
cr, and it ſtrange to 
the ſpoctators, dat 3 eta great 
multitude of bubbles, as had ſoared out of 
water, I could not hy attentively comparing 
the place, where the ſurface of the water reſted 


at firſt, to which a mark had been aſſited, with ba 
that where it now ftood; I could not, I lay. 5 A 
diſcern the differencei to amount to above, if; Fo 
ſa much, A an Mit a breadth; and the chief * 

operatbht in che experiment profeſſocl, that, for- by 


3 bor perceive any difference 
uo fab be Urs narrative of i2he trial h 
e water: but, that was not the only”. 


by our little inſtrument to inquite; and there- 
fore filling a glaſs of the ſame ſhape; and much 
of the ſame fame bigneſs, with claret wine, and 
placing it upon a convenient iin a tall 
receiver, we cauſed; ſome of the air to her 
outs W in a ſhort time ther | 
emerged, through the lender pipe, ſo ve 
great a multitude of bubbles, that were darte 
as it were, upwards, as did hot a little, X 
:and ſurprize the beholders; but it 
fanced u to go warily to work, for fear the 
glak ſhould break, or the wine overflow. 
Wherefore we ſeaſonably left of pumping, 
before the receiver was any thing near exhauſted, 
and ſuffered the bubbles to get away as they 
could, till the preſent danger was oyer-paſſed Y 
and then from to time, We 
little 6 eee 
weary, the withdrawing of a moderate quan- 
tity of air at a time ſufficing, even at the lat- 
ter end, to make the bubbles not only copi- 
ouſly, but very ſwiftly to aſcend (by a minute 
watch) e eee an hour to- 
A 
Tux little lng e uſe of * 
ae trials, wy deſigned to examine, among 
_— als rk, vs -quantity 'of bubbles lurking 
everal-liquors, 15: to be applied to ſpirit of 
_—_ and chemical gils, that are more ſubtile 
liquors than wine Hel And ſome circum- 
ſtances of our trials made us think, that it 
might be worth examining," what kind of ſub- 
ſtance may be obtained by this way of hand- 
ling aerial an | hos e But of 
the _ uſes 
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Ne EY put into F 


ceiver, and in long enough to have 
ely e 


| er. Was not thereby killed, 1 for dught we 


could perceive, iſturbed ; only 
at each ſuck We 
tained between the two ſhells. broke out at 
their commiſſure; as we concluded from 
foam, which at thoſe times came forth all roun 
that commiſſure. About twenty four hours 
after, coming to ſee in what condition this 
oyſter was, I found, that both this, and ano- 
the ſame time into 
ve; but how long after- 


receiver, were 


5 arcs they continue fo I Gd not obſerve. 
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Tur ſame day we put a pretty ks ce 
fiſh into a pretty large receiver, and found, 
| that though he had been injured by a fall be- 
fore he was brought thither! yet he ſeemed not 
o be much incommoded by being included, 
the air was in great meaſure pumped out; 
and then its former motion preſently ceaſed, 
oy he lay as dead ; till, upon the letting in a 
ttle air into che receiver, he heg forthwith 
to move afreſh. And upon. the withdrawing 
the air again, he preſently, as belore, became 
moveleſs. "Having repeated this trial two or 
three times, we took him out of the receiver, 
| ME he appeared not to have Haffered. AY 


Ex II. 


lie 1 thought! i it not unlikely, _ ho 
may be ſome ſuch inequality in the ſtrength or 


vivacity of animals, as to ſuch kind of expe- 


riments as ours, that it might be well worth 


while in ſeveral caſes to re- iterate our trials. 


And on this occaſioh, I ſhall here add, that 
having put an oyſter into a vial full of water, 
before we included it in the receiver, that 

the liquor the motion of the bubbles, 
expected from the fiſh, might be the more 
pleaſantly ſeen and conſidered this oyſter 
proved ſo ſtrong, as to keep 
and repreſſed the eruption of the bubbles, that 


to time; and kept in its ow! 3 we 
bad occaſion to continue the tik 
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Mont EOVER a craw-fiſh, that was 5 
more vigorous, being ſubſti tuted in the place 


of the former craw-fiſh, though once he ſeemed 


to loſe his motion together with the air, yet 


afterwards he continued Movin g ip the receiver, 


in ſpight of our pumping: whether, . becauſe 
there was ſome unperceived leaking, that hin- 
dered a ſufficient exhauſtion of the air; or be- 


cauſe this particular animal was more ſtrong, or 


vivid, than the other, we cold not Palitiyely 
determine. 


. | 


re 


? Ber 


tion; I judged it well worth the 
perceived, OM the air Gon- 


itſelf cloſe ſhut, 


ſhells from time 


to. be more lively than at 
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| HE r from 
being the firſt, that was made on a ſcale 
in our vacuum; but in regard, that in the 


receivers,” wherein thoſe trials were made, the 
extemal ain chuld not be kept out near ſo long, 


and ſo well as in the veſſel Lam about to men- 
ins to ob- 
Kore what: would hap ppen to a in an ex · 
hauſted veſſel, where it ſhould be kept for 
ſome hours together from all ſupply of freſh 
ait. And therefore I made. ſeveral trials to 
that purpoſe; whereof, - that, which I think 
fl moſt conſiderable, „ Was e as 
os „„ 


Wr took a receiver, ſhaped 4 000 ike! 
bolt-head, containing by eſtimation near a pint, 


and the globulous part of it being almoſt half 


full of water, we put into it, at the orifice 
(which was pretty large) a ſmall gudgeon, 
about three inches long, which, when it was in 
the water, ſwam nimbly up and down therein. 
Then having drawn out the air ſo well, that we 


gueſſed by a gage, that about nineteen parts of 


twenty, or more might be exhauſted, we ſe- 


cured ourſelves, that the regreſs of the air 


ſhould, not injure our experiment; about 


which we obſerved theſe particulas. 
Fs r, The neck of the glaſs being very 
long, though there ap great ſtore of 


bubbles all about the fiſh ; yet the reſt of the 
water, notwithſtanding the withdrawing of ſo 
much air, as has been eee emitted no 
froth, and but few bubbles. 

Srconpl v, The fiſh both at his HEY 
ard gills did, for a great while, diſcharge ſuch 
a quantity of bubbles as appeared ſtrange, and 
for about half an hour or more (for much 
longer I had not opportunity to watch it ;) 
when ever he reſted a-while, new bubbles 
would adhere to many parts of his body (as if 
they were generated there) eſpecially is fins 
and tail ; fo that he would appear almoſt beſet 
with bubbles; and if, being excited to ſwim, 


he was made to ſhake them 'off, he would 


quickly,” upon a little reſt, be beſer with new 
ones as before. | 

0 HIRDLY, Almoſt all the while he would 
gape and move his gills, as before he was in- 
cluded ; though towards the end of the time 
that 1 watched, it often happened, that he 
neither took in, nor emitted any aerial parti- 
ces that I could perceive. 

Four THLY, After a while he * almoſt 
conſtantly with his, belly upwards, and yet 
would in that poſture ſwim briſkly as before. 
'.FiFTHLY, Nay,-after a white he ſeemed 
utting in: 
whether by reaſon, that by lk arge of Þ 
many # fry which by their diſtenſion, | 
haps put him to pain, he found himſelf r 
lieved, . or for ſome other cauſe, I examine = 

Havi NG occaſion to go abroad, I returned 
abour an hour and a half after he had been 
ſealed up, and found him almoſt free from 
bubbles, | 
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a ty had "been exhauſted 5 but upon 

bers mig wha the <=" 

Wo} bur the 

be emer {rg he een nd the 

; receiver being teinbved,” che frog preſently re- 

; ns one eons oe with 
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= 3 7 Oe ett, 071. „ rale 
| = 5 ALE * e e e ee Fg 'S animal in the en lauſted receiver. + = 
_ moved as before the FFF TTHOU T diſcuifling the opinions 
—= al Lan Ep. Jet F could. not perceive, | ; learned men 1 and 
| i I, 1s 

former, any "bubbles, though two or Mee 
—_— 85 ume! held him by the tail in 1. air, 3 
—_ grew 10 lie conſtanth j upon hi , Which wi preſent! killed in our 0 
=xz 1 ber retained anti uf l. former lankneſs and the withdrawing =D and even the in- 
= 8 woah ze be 1 or pode rc, Tour ſets ba robe in the lochen . : 
—_ . -. - yet alive. were not totally by 

| | Partner. Hs He lived ebe cght ſence of the air, yet 2 were of viſible — 
gy ys 3 though diyers gudgec god 
face: v SO EO | ; 4rig!20/tab hoped foo — whe: 
1 1 þ T LE vm. © 5 FR ther or no a ſeparated heart, which is but a 


| part of an animal, would continue its motion 
Of hve Sidel, ineludpdy with large _ in our vacuum; we made ſome trials to that 
* . in the ? aticel wy: 


r 


2 0, EA Aua I. 
Exyzmaznanr 12 eee eee 
SMALL bird, havin 5 abdometi lid upon a phate of tin in a ſmall receiver, 
ens ON ank, with- - 0G: we perceived it to beat there, as it had 


8 


ceives, ax 


. ee yet it con as manifeſtly 

| minute and à half from the begining of the before, and {med to do ſo more ſwifthy ; 2s | 
c exhauſtion, ſhe began to haye con mo- we tried by numbering the pulſations it made 
= | tions in the wings: and though the convul- in a minute, whilſt 12 5 was in the exhauſted re- 
| | fions were not univerſal, or did appear N ceiver and when we had re- admitted the air, 
1 | 3 is uſual in other birds, from whom the air and alſo when we took it out of the glaſs, and 
x FF S ˖ ˙· Sn WR-h ka. 
co full minutes, letting in air, and then air. The heart of Eel, being likewiſe 
= taking off the receiver, we found the bird irs taken out, coptin  bearin the emptied re 
_ recoverable ; notwithſtanding” which, we ad ceiver, as the other had done. 

1 not find any notable alteration in the! = erties 
: ail n ud have; ar, at leaſt, the Feria I. | 
. . of it, to be yet n and 6 K continue Tux heart of Another cel, el en hens 
ec vhikaker. 'J included i ina a reediver, firſt ——_— and then 
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Where the heart was, it regained mo- 
tion, eee and an 5 


was able to renew it by the ap 


- hour, coming to look 


che heart regained any ſenſible mo 


drawing the ambient air; 
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: . which, lookin upon it, and find- 
ing its motion very languid, and almoft 7 1 
breathing a little _gon Gat of the glaſs, 


after, fipding it to ſeem, almoſt quite gone; 1 


epic of 4 of . a 


little more warmth, .. At the © 
r the 
ble, that a to ace 
auricle DT Ne heart, 1 to have ae © 
then a little trembling motion; but I. and it 
ſo faint, RO by warmth — - 
cite it, fo: as ive the heart to 
move: where . Tikes ee Alb e 
ruſh in, but could not diſcern, that + rr 
ny” with tlie warmth * ay Want a 
1 1 s + L'E. . 1 
40 


0 F the times, derein vals way. 
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times, wherein an. 
hat 2 of.xr 


roceeds from with. 


other hich x - 
8 ke x the aller of ten, 


a ſufficient number\gf inſtances is to be met wich 


ee he, weis gently let down into a 


bubbles from his mouth) yet notwith 


dur other experinietits, and 


I ſhall now fubyoin about the former the more ; 


trials, becauſe this compariſon hath nt; wa 
I know oh been yet thought.on wa * I, 
NIA zur ld, 48 


»j Gerd Sch, Kaving bis legs 20 05 


ous © 


ed with water; the timeof its 
— Weben being marked: at the end of 
half a minute after that time, the fl 
of the bird ſeerhing finiſned, he was nimbly 


: draw. ** again, but found quite dead; © 85 
3 Er IIIA nr A en 
. a ſparrow, 8 NY 


3 and quarrelſome, was tied to the ſame 
t, and let down after the ſame manner; 
bur Sa he ſeemed to be under water more... 
Mom than the other bird, and continued 
ſtruggling almoft to the very end of half a 
minute, from the time of his being totally im- 
merſed, (during which ſtay under water, there 
aſcended, from time to time, pt large 
ndin 
thit is ſoon as ever the half minute was "Ba 


pleated, he was drawn up, we found him, 
to our wonder, urrecoverably gone. 


EXPERIMENT III. i 
A ſmall mouſe, being held under vater by 
- the tail, emitted from time to time, divers 


acrial bubbles out of his mouth, and at laſt, 
Vol III. 


8 bat now td 


| tion, and yet would be fure to keep 


fen a Ws 8 R OY 


” ſhe er abour à minute by my watch, 
quiet oh, but after war began to ap- 
Pea pro tle much diſturbed ; which fit Be- 
any motion in her 
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5 TEE he has” 


„ one of his Eyes: "being — 1 out at the end 


Yalf a mitmate and forhe ſeconds, he yet 


” retained forne motiofs'; but they proved but 


; convullions, which at lſt ended in death, Wi 
bu what is related under the firſt She, it 


does not appear, that water-fow!l, at "leaft, 


that ducks 


in our receivers; endure the 
« want of air 


h longer than other birds: 
ow, that the contrivance of 
* nature is not inſignificant, as to the enabling 


them to continue much longer under water, 
E without freſh air, than the land birds above- 
mentioned, it will not be amis to Fe | 


wing = . oe 1 9 


„„ ET TAAI MET IW. 5500 
5 de duck mentioned in thi PER 


1 
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te, RN kts rable weig tht of kad 


.to her 3 as jt did not hinder her reſpirä- 
her down 
under water 1 5 we +a he that a ſmall 
weight would not do by reaſon © ping ng 
nor yet a if tied only to her feet, 


in ſuch a middle-fized tube as ours Was, becauſe 


Z1 


of the height of her WES an beak, With the 
me difficulties, goncerning re</. above-mentioned eiog, the duek 
7 Pied, I thought it might be uſeful, that. a tub full 
we cpmnpared together the 


tion 17. in thoſe that gre awne 25 
g cauſed by the water that affocates my. 


into 
füll of clear . under e 


ing ores: gut tlot perceivi 
made ys, at the end of the ſecond minute, take 
her but of the Witter, to ſro in what condition 
the was; ind findini her in good one, after 
we lad Allowed her ſome breathing time to 
Nn Her ſelf with freſh air; we let her dowti 
again info - the tub, Which in the mean time 
had be filled With freſh water, leaſt the other 
. which had been-troubled with the ſtearhs 5 
foulneſs\ of the. duck's body, might either haſten 


igfecte with them, or 


| 15 death by its bein 
' hinder our 3 what ſhould happen, by 


its bei 
4 rd bong 975 Under water, did aftet 
ti 


bar Ty: „ und from time to time con- 
u F ders übles at her beak. 
Gathe out at her noſtrils, divers real 


. time, to time; All when the 
K chi inden About two. minutes, or 


Leer ade Water; ſhe began to ſtruggle ver 
much; and to'tndeavour Ether to 5 Pig? 0 


| change poſtures ; the latter of which ſhe had 


liberty to do, but not the former. After four 


minutes; the bubbles came much more ſparingly 


from her: then, alſo ſhe began to gape from 
time to time, (which we had not obſerved her 


to do before,) but without emitting bubbles; 


2 ſo ſhe continued gaping until near the end 
of the ſixth minute, at which time all her mo- 
tions, ſome of which were judged convulſive, 


and others, that had been excited by our rouz- 


ing her with a forceps, appeared to ceaſe, 


and her head to hang careleſly down, as if 


ſhe was quite dead. Notwithſtanding which, 
we thought fit for greater ſecurity, to continue 


her under water a full minute longer, and then 


finding no ſigns of life, we took her out, and 
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» and for his own memory, did 
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_ 2 —_ _ expected; 
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- bibe, and conſtantly retain but a certain mode- 
rate quantity: Which may give ſome: light to- 


wards the reaſon, why the fame air, whichinill 


be quite clogged with ſteams, will not long 
ſerve for 'Tefpirarien, which requires frequent 


unſtepped vial were placed in our vacuum, it 
_ not ernit any wiſible ſteams at all, nor 

much. as to appear in the upper part uf the 
glaſs itſelf that held the 
the air was by degroes raſtored at the ftopoock, 
without moving the receiver itſelf, to avoml 
- mjuring its eloſeneſs, the air od 


returning | 
preſently! raiſe. the fumes, ſirſt into cthe vacant 


Part of the vial, hence they would aſcend in- 


to the ear, de the receiver; and likewiſe, 


when the air, 
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| 1 was about the bigneſs of a large orange, 
1 one af 


that ſort of animals, that they vulgarly 
call Ps ks withdrawn, hut not fallici- 
the air, and ſecured the veſſel againſt 


IN, COMER Ons 1 BOWS | return of it, we kept him thete 

| ſame things 8 about eight and fe W hours, Rep all which 

ies that, that 1 77 Kg, time he continued alive, but appeared Ome- 
_ Gy ws 2 fre what felled in his belly 4 e man 

«wr Tag ing the very firſt night, but not the day and 
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22 add by way of 8 that I made 
cal wn ondinary hic pal 799 N 7 


| 3 two of 1 biggeſt a- 
bout an inch ad 6 Jl 4d 95 2 a 
an inch in length) were includ ed in a ſmall 


table receivet, which being . 22, 
and ſecured againſt the 
attentively conſidered by me, preſently after it 
was removed from the engine; whereby it was 
als. diſcern, that both the ſnais thruſt opt 


retratied their horns (as they are .common- | 
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in the ſoftar ore of newly gene- 
rated bubbles ae e them: but tho 
they did not loſe their mation near ſo ſocn, 
as 308 12 5 
them after 12 
ee and very tumi 
1 of twelve hours, the inwar 


405 their bodies ſeemed . to 0 177 * 


and they ſeemed to he couple of ſmall 
full-blown bladders; W 6 don! 
the air they immediately fo ſhrunk, as if the 
bladders having been pricked, the receding air 

had left behind it ngthing but ſkins; nor did 


either of the ſnails afterwardds, thopgh, kept m- 
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7 to, pt ure.the abſence 
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&ffs and leaches might not yet be mare 


able to 8 0 in our vacuum than, a-ſnail ; 
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vir fallowing.. By opening the receiyer at ; 


under 12 We perceived. that about 
the air had been drawn out. As ſoon as 
ter Was imp 

t wes before dull and torpid, ſeemed, 
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We toqk a leach, that was of a moderate 
gneſs, or ſomewhat ſhort of it; and having 

— | it together with ſome water in a por- 
table receiver, that was gueſſed to be capable 
of holding about 10 or 12 ounces of that li- 
quor, the air was pumped out after the uſual 


into the glaſs, the ani- 


manner, and the receiver being removed to a 


htſome Pacers we dune as we expected, 
© the ch keeping mne 


there erged fro 
ge of uh bles, me of them in diſperſe 


= others in rows 1 I may fo 
| pegs VOL ſeemed . to 8 15 determinate 
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condi. 
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Youred, to excite 25 of wick) manifcited 
herlc to DET "and i in 15 (w NE be 
thought ſtrange) ppeared fo lively after the 
full expiration of Fa natural days, that expect - 
ing ſomethin 
receiver, and thereupon reſolving to try how 
Ranch it had continued, I opened it under 
water, by which means the outward air im- 
pelled in ſo much of that liquor, that I. was 
ſatisfied, the receiver was immediately before 
as well exhauſted, as others are wont to be 


in our e experiments. 
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Of, what happened to Jame creeping. rer in 
our uacuum. 
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every where ä z yet th 
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thoſe animals. 1 find among my adverſaria, n no 
Fl * the enſuing notes. 


- Fe. but I could not tell, to w 
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having divided it into two parts, we 
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of what will happen to winged: 


"'yeral times, to 
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5 N five or ſix caterpillars of W 
What ultimate 
H ies the writers about nite referred them. 

Theſe being put into a ſeparable receiver of a 


g mnogerate ſize, had the air drawn away from 
them, and _ «rv Hee returning. But 


notwithſtanding rivation of air, 1 found 
them about an 7 moving to .and fro 
in the receiver; H even above two hours 
after that, I could, by ſhaking the veſſel, excite 
in them ſome motions, that I did not ſuſpect tobe 


convulſive: but looking upon them ſome 
time before 1 was to go to bed (which may be 


was about 10 hours after they were firſt in- 


cluded)theyſeemed to be quite dead ; and though 
the air were forghyith reſtored to them, they 

continued to 27 fo, until I went to bed; 
yet, for reaſons elſe where expreſſed,” I thought 
fit to try, whether time might not at length 
recover them, and leaving them all night in 
the receiver, I found the next day, that three, 
bel not _ of them, were perfedtly _ on 
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large cobweb of 0 in it; and 
it them 
into hke receiyers, and in one of them — 988 


up the caterpillars together with the air, Which 
from the other was exhauſted. The event 


Was, that in that, which had the air, the little 


and difficultly viſible inſects, after a ſmall time, 


5 to move up and down as before, and 
continued to do for a day or two; after 
which, other occaſions made the experim 


0 be neglected; whereas that glaſs, 10 : 


the air had been drawn out, and continued 


| Kept out, ſhewed after a very little while no 


motion, that we could perceive. But to try, 


whether caterpillars. may continue fo far alive 
in dur vacuum all the winter, as the next 


ſpring or ſummer, to proceed 1 in the tranſini- 
gration to a butterfly, is a trial, that we have 
but begun, and therefore muſt not eos to 
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vena ſuggeſted by winged inſets 
360 n our vacuum. 


THEN our Phyſico-mechanical Exper 


the year, and the diffi- 
culty of making the receivers, I then employed, 


g to keep out the air for any long time, hindered - 


me from then publiſhing above a trial or two 
inſects in our 
vacuum. But afterwards being provided of 
more commodious veſſels, I thought fit at ſe- 
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Aeſh- flies, wh ich havin their heads cut -off, 
wert incloſed in a portable receiver, furniſhed 


with SEO! lags wi 1 and a bubble” at the 
end.” As ſoon as the” receivers was exhauſt d, 
thoſe flies loft their motion, which Was ut. 

| briſk before; ah hour or two after, I a appr 


ed. them to the fire, which, reftored not - i 


motion to them but as to. one of them, - 
fuſpect it had 4 -languid 

whetefore I 7% in thi zo0n them, after 
which, in a very ſhort time da h Hot im- 
'mediately) they began one iy anorhet t 
move their legs, 
I aid” having kept them all 


night in a 


fo try, if they would manifeſt any” motion, he 
hd me, that er a While th 7 did, though 
when T afterwards roſe myſe} * ould not 
ceive any motion. in ment” 3 


1 1. 


' Az0v 7 noon we cloſed up divers ordinary 
flies, and a bee or waſp all which, when the | 


air was fully withdrawn, lay as dead, ſave 


that for a few minutes ſome of them had con- 


vulſive motions in their legs. They gontinued 


in this ſtate 48 hours, after which, Ai ait was 
Fog m, and that not producing 
ö of life- in them, they were ha in the 4 
n fin, but not any of them e 
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to be very briſk and lively, but as 


and one or Io of” 1 


* take" Four. ane Babe Nov. 2, 
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clock at 
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Place, when 19:46 one the next morning 


Sept. nl. 


Dec. 113 


the air was drawn out, fell on his back, wr | 


and proboſcis; from whence The prefently re- 
covered upon the letting in of, the air, which 
being drawn out again, ſhe lay as dead: but a 
while after, (within a quarter, or half an hout) 
: I perceived, that upon ſhaking the receiver, 


the ftirred up and down, but . This 
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1 had not occaſion' to look 
this night after ſupper, ee ll P [4A gov 


not (whilſt T ſtayed to endeavour it) 95 = 
| covered either by warmth, or ſetting in the 
air. A while after this note was nen, this 
fly recovered; and being next motning ſealed 


up again in that glaſs, and kept 48 hours, 


_ though over the l . . good 
kf, all.” wa 
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> W's _ a large graſs-hopper, WR body 
beſides the horns and limbs, was about an inch 
in length, and of a great thickneſs 1 in propor- 
"tion to that length; this we conveyed into a 
portable receiver of 3 an oval form, and capable 
of holding,” by our gueſs, about a pint of water 
and tnore ; and having afterwards. pumped. out 
the air, tal by the gage it appeared to have 


5 ſeemed to have convulſive motions in her feet 


been Pretty Wel drawn out, W. took care, 27 
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— ape3! vrhich being united, 
9 — rates 6 little ſtream, which 


dende at che bottom f pobl of clear liquor. 
2 to near 2 quarter of af 
by that time che teceiver uns m TOS: 
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deep a Laon, L let the gh reſin a CONV: 
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bim might not endangr bim, ſor a quarter or 
half an hour gj and though 


1 life;-yet being deſirous to purſue the 
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Uroſe- flies, and having includedd it in a v 
uncl teceiver, which we exhauſted ;., 
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R and 
Aleovered not any motion upon that of the 
1 And wiki eee bor fi though 
et the air ruſn in, yet no ſign of life enſuedgnei- 
tber immediately, nor for a pretty while after. 
80 thut ſuſpecting the fly to be really 


could then wait no longer, yet three or four 
| hours after (vin. about 10 of the clock at night) 
te lively enoughuo Whbereupun I cauſed the 
Yaſs tobeagan.exhauſted;|and ſecured; from 
_ the ingreſs} — air, during which time the 
animal ſeemed to be much diſquieted by what 
was dont tot; but did not loſe its motion be- 

: yu ö which was ſoon: 2 A 
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er butterflies, I remember, ache ſeve⸗ 


ls; moſt of which chanced to be Fs 
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move longer than was e 
7 - Include divers of them 


poonful, and 


dead; and to continue fo 
m the removal of the re- 


ly; re being expired, the 
| ed, * upon him 


r 
0 EF, of air to the molion if fuch jimall 


dreuturrn; ae, and even wites themſelves. | 
that the water that came from . 45 


5 In, the experiments 1 
4 chen perceived no 


1 yet furchier; cauſed him to be carried in- 7 
there the brams of a de *' 12 
Air 5 Wherefore 


ftw b. examine, whe 


"We Si cr gee ; 


bout noon: between ſix and ſeven in the after 
ut noon, they, ſeemed. to be all, quite dead, an 


ing abroad, and lively juſt before they were ſealed: up, —— 
— — Se alte brill 


and yet not reſolutely: concluding it, though 1 


« of Ariſtotle, 


but thus much I very 
having obſerved them not only to live, but to 


in receivers ſomewhat 
My eſpecially, that I might ſee, whether in 

thin a medium ſome or other of them, by 
the help of their large wings; would be able to 
. But thought Whilſt che air /continued. in 
the glaſſ. ee, they few actively, as well as freely 
up. and down and though after the exhauſtion 
of the airz they continued to live, and were not 
mopeleſg g nah, though at che bottom of the 
receiver they would even move their wings, and 


1 little fluter; yet I could not perceive any of 


em to. iy, by which I mean, perform any. 
progreſſwe motion; ſupported by the medium 
only. And by frequently inverting the receixer 


(which I took care ſhould be pretty long; to let 
them fall from 5 5 


would fall ke dead animals withbut diſplaying. 


one extream to the other,) they 
their wings. though juſt as they came to touch 


the bottom, ſome of tliem would ſometimes 


ſeem. to make ſome uſe of them, but not 


enough to ſuſtain e, bo be their 
falls 8 l enough... 
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rio. mentioned, 
che animals, on which the EN have becn 

45 mer rs oven, 2 them of a 2 8 
aid others of them, though ſmall, yer 
the leaſt ſizes, kh ating ares | 
Lchought fit ta annex the x 85 
ing 0 wherein, I deſigned to 
er eyen thoſe minute ſorts. of 
bulk is thought the moſt 
We not, as well as the greater, 


«, contempti Ne 


1 {cons of the air, if not to make them live, et 
1 We Fagnr's 25 ” 2] 
A pretty number of ants were included | in A 
1 the engine, affirmed, mall 
much whilſt che air was withdraw- 


le them to move.“ 


| portable receiver exhauſted yeſterday a- 


the rather, becauſe, though they were 
J up and down the bubble they were in; 


jet they grew almoſt mopeleſs as ſoon as the 
Air was exhauſted; and à little while after ap- 


peared more ſo: though. I: then ſuſpected more 


than I ſince did, that chey were much inconve- 
. nienced by ſome ſmall g | 


_ ſeemed to, have. 4 t into the ſmall receiver from 


ſubſtance, that 


the yapours.of the cement. When I looked 
on them at the time lately mentioned, I opened 


the glaſs, whereupon the air ruſhed in; ut no 
I returned to the receiver, and found the bee lign 


of Jie appearcd for a great while in any of 
the ants: but looking upon them this morning 


about ꝙ a clock, 1 ound may of them alive, 


and. 19 555 to 20g 8 
Ix is ſaid Rs "A upon the authority 
t the animal, the Greeks call 
5 Zeapy is the-minuteſt of living creatures. But 
< thoſe of this ſort being very hard, if at all, 
to be met with here, I thought fit to Bale 
« ſome experitnents upon the leaſt of the ter- 
« reſtrial animals I could procure, and fry, whe- 
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; four portable receivers (which were all of them 
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| which afforded us che en 


eh To have continued f 
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ſave one, we withdrew the air; 


and then, making uſe of our peculiar contri- 


X for further obſervation. 
I took notice that we had 
which, to obſerve: the difference, 
fit to leave the air, mas ſealed ar at. a F 


That one, which 
3 and, in 


This done, 
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week; after they bad been-Þ 


mock longer in; and 


1 as ever one of ihe Senor was 


1 from the engine, 1 booked with great 


Attention upon it 3 and though Juſt before the 


minutes after, the receiver was applied to the err 3 
engine, I could diſcern in them nb fe at all elſewhere noted, about the way and time of = 
not was any perceived by ſome youtiger eyes dhe p — — ICS 
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its ruſhing in, nor during 


withdrawing” the air, the mites were ſeen to 
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after that. 
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The PUBLISHER to —— READER. 


1 F HEREAS the preface 
author to this ſecond tome of the 
.- uſefulneſs" of tal 1 5 
ey was written with d 


Apes forth a — che lſt, 


it is ee 


EASE; BY 27 'N 


fi — made, advection 
P. nom come abroad, are not 


accompanied 
wich thoſe others, that according to the ſorts 
| ſome of them : he 


— that are-row, publiſhed; having no ne- 
lance on the reſt, and being ſuf- 


looſe papers: which 


inſuperable, obſtacles (of which want of health 
is none of the _—_— —— — 


ares uncommon 
minerals, ans — h 3 
whoſe deſcriptions haſte — 


becauſe be had them at hand in — 


where thoſe eſſays were written, — preſumed, 
r A eee ee 
left deſcriptions. 

S2conDLY; a8 to the eſſays themſelves, 
which, for the reaſons Juſt nom mentioned, 


> #4 


{ that: 
the ſcope ; 
will not deny him an intimation of what ſub- 


e reader may the better judge of 
and deſign of the whole treatiſe, he 


thoſe: eſſays. relate unto, by telling him, 


Ho of them treateth of Ro uſefulneſs .of 


chymiſtry (not to phyſick, but) to the empire 


ot = aver eee, e nature: 


of the noble 


ſophy, than men have hitherto obtained. 5 
Las rr as to what the author raketh 
notice of, about the coincidents of ſome e 


come to- the 
Beſides, that I have heard him mention with 
y, ſome c complaint, that, when divers years ſince, 


otniſc any thing to the pare io 


another, of the advantages, that a naturaliſt's 
country may derive from his curioſity: ano- 
ther, of the mutual 1 that the ſpecu- 


lative and phyſiology may 
afford cach- other : — 4 TE” comes a dil- 
courſe, containing inducements to hope for 
much greater things from Jen | 55 


ments, that may be mentioned as well 775 
others as by * it is very poſſible, that the 
ſame things may, by the ſame, or other ways, 
yiedge of different perſons, 


he writ * diſcourſes (whereof ſome be- 


longed to the uſefulneſs of experimental philo- 
ſophy,) for the uſe of a 1 
the preſs, he was not fo 2 as had been re- 
quiſite, of ſhewing divers ex 


imparting others in diſcourſe 


1205 without, mention 
ometimes his unwilling- 


or even to croſs: out ſeveral 
paſſages, that he had already written, where 


p | he would; without: much inconvenience (for, 
that did not. always W either quite leave 
them out, or ſubſtitute others 


(though leſs 
proper) in their ſtead. He added alſo, that 
ſometimes obſerving his notions and experi- 


ments to be aſcribed to other writers, and 
ſomewhat. wondring at it, he found indeed 


ſuch writers to have mentioned ſuch things, 
but in editions, that came abroad after the 
N of our author” s writings; from 

l whence 


private friend, not for 


ents, and of | 
| to inquiſitive = 
men, whether Engliſh or Farmers, that 
came to viſit him; divers of which things he 
ns, afterwards found. in Prints ſometimes indeed 
with, but for the mo 

of his name. So, that 
neſs to diſoblige ſuch writers, and to contend 
about ſuch matters, made him either wholly 
omit ſome of the particulars he afterwards in- 
4 tended to publiſh, 
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Se hem — 9 

1 ferred to Owns re ano Stoch Hie 

Ap te another of m fcruplhes, about 

8 11010 u 1 t venturing abruinl this totne; nainelyy-that it 
ought e t I did not muſt come — — come. 

- TS ers Wirk this'boek"alfo;- forth at all, it was-anſwered,:" r it 

W his" having bern (as che ſeops ſeuroe come forth more 

| | "of ir" AM — ly mae) thench the 

Fele, "EhatIbecalion;" "Whit 
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ublick view, hack the cation c | tiſe: ( N —— be well ex: 
Ke ect the looking alter it. e 201% e - Efted'bySconvittion of the real and wide dif- 
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1 not to corte e 
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1 ben T'owea pee eee 
EE: m 1 | 5 85 ; edition of this come; as if 1 had 
JJ ͤ ͤ 0th" pub y-the 


: Votk dy having ſuffered what 
8 7 TROY 169 be diwulged im the 
5 8 | iy fee 'the-publick had given 


t | 4 aer 1 wil. wer dem, that I have had the 


for; in-the-work 10 offer demieching cats 
„ that 1 was overtome,” either by the reaſo ind; for thoſe, 2 
or by. + mans — Perſons, never ſo learned and critical, are not wont m 


1 NE OM . N f ; ; 


and the neateſt 


1 of. The meer ch 
beſides that their curioſity is wont to 
much confined to let them be fitteſt for dach 4 a 
work; have the ill fortune to be diſtruſted by 
the generality of men not credulbus; which 1 is 


a great unhappineſs in this caſe," becauſe, that 
though their 
(as divers of them are). yet ſkill i in their art 
being requiſite to make 7 nov men's diffidence 


of the propoſers, joined with the difficulty of 


examining the things; will not allow them, 
ropoſed, or to try it. 


either to believe what is p 
And as for the new philoſophers (as they call 


tem) though, if were to write but for 
= piper o e, v. 


eſs do it rarely well; yet 
bens of thoſe: ee, Ur wr. — 
rok rims ar nmr E ſtudy 

nature, being ſuch as will probably be more 


wrouglit upon by the variety of examples, and 


euſy experiments; than by the deepeſt notions, 
; hypotheſes; ſuch a treatiſe for 
the kind, as at which — —— 
many practices of artifices and other parti 

that are either — — or — gi $0 
may perhaps by that variety gratify, and per- 
Wals a — number of differing ſorts of 
readers, than a far more learned and elaborate 
piece, that might be welcomer to more intel- 

t and philoſophical peruſers. | 

Ax it be aſked by ſome, that know me; 
whence it comes, that the ſecond part of the 
uſefulneſs of experimental philoſophy. being 
written (as very credible perſons, that ſaw it 


' can witneſs) about the year 1658, there may 


be met with in the following treatiſe ſome 
experiments of m they know were 


own," that 
ſince made; and | me be hough few) citations 
dut of books: publiſhed — — time? If, I 
ſay, this be aſked, the anſwer is intimated a 


little above; for having transferred to other 
tracts many Paſſages. that belonged to thoſe I 
now publiſh, I was obliged to repair the injury 
J had done them, by ſupplying them with 


ſuch particulars, as offered themſelves to my 
memory, when I haſtily reviewed this tome, 


without { y minding the times, when 
the particulars inſerted did firſt occur. And if 
this advertiſement be applied to ſome other of 
my writings, that either the importunity of 
friends, or ſome unwelcome accidents, en- 
gaged me to publiſn out of their due time, 
and not in their intended order; it may keep 


men from thinking, that when I firſt wrote 
them, I had read over, or at leaſt ſeen, (which th 


indeed I neither did nor could) every book of 
a recenter date, of which upon occaſion I 
mention a paſſage or two, and thoſe perhaps, 
as they are cited by other authors, we being 
here in England but ſlenderly, and very lowly, v 
furniſhed with modern foreign books. 

Al x theſe inſerted paſſages the reader ſhould 


find included in parentheſis, as the printers call 


dbeſe markes O), by which he will yet be able to 
diſtinguiſn ſeveral of them, though I now find, 


. ſome others, by the of the 
Vor UL 


iments were never ſo true 


ventor of an ei 


writings, my main buſineſs, to take all juſt 
caſions, to contribute as much, as 3 in- 


Arts. 


bh Wandern, or of the reſs, FED both, have 
e been omitted; which a vertiſement I fear m ax 


have need to be extended to ſome other print 
tracts of mine, wherein parentheſis are to be 
{not with. 
38471 xd theſe 4 additional paſſages, the 
enſuing book comes forth, without taking no- 
tice of what changes or diſcoveries haye hap- 
pened in the common-wealth, of lerters, fince 
the time it was written in. On which account, 
if ſome few of thoſe many particulars delivered 
there ſhould chance to be co- incident with 
what ſome- other man hath, written, I would 
neither on the one ſide be thought a plaguary 
Aae, nor on the other ſide deny any man, 
to whom it may be due, the honour of th 
earl publication; though, to ſhun. needle 
contr@verſies; I am ſomewhat ſhy of naming 
this or that perſon, as the firſt ropoſer, or in- 
riment, which, eff cially if 
the perſons or things be not conſidera le, is of- 


ten difficult enough to diſcover :, witneſs the 


conteſts, that have been, and yet continue, a- 


bout the firſt inventors of common weather- 


glaſſes, the aſcenſion. of water in lender pipes, 
the glaſs drops that fly in pieces, the meaſuring 
of time by a pendulum, and, which 1 is more 


ſtrange, the art of printing itſelf. If it be aſked, 


why I did not forbear to make uſe of ſome 


practices of tradeſmen, and other known, and 


pen ſeemingly trivial, experiments; theſe 
things may be replied; _.. - 


I. Ta4T- ſince on divers. occaſions i it was 


requiſite, that my diſcourſe ſhould tend rather 
to convince, than barely to inform my reader, 
it was proper, that I. ſhould employ at leaſt 
ſome inſtances; | whoſe truth was generally 


enough known, or eaſy to be known, by mak 


ing enquiry among artificers, even by ſuch as 
out of lazineſs, or want of ſkill, or accommoda- 
tion, cannot. conveniently make themſelves the 


trials, 
IL Bor yet I have taken care, that theſe 


ſhould not be the only, nor yet the moſt nume 
rous inſtances, I make uſe of; it being in this 


tome; as well as in my other phyſiological 
oc- 


diſcretion I can, to the hiſtory of nature and 


III. As pay the practices and obſervations of 


tradeſmen, the two conſiderations already al- 


ledged may both of them be extended to the 


giving of an account of the mention I make of 
them. Of the truth of divers of the e 
ments I alledge of theirs, one may be eaſ 


ri- 
y fa- 
tisfied, by inquiring of artificers about it; and 
e particular, or more circumſtantial accounts 


I give of ſome of their experiments, I was in- 


duced to ſet down by my deſire to contribute 
toward an experimental hiſtory, For I have 
found by long and unwelcome experience, that 

very few tradeſmen will, and can give a man a 
clear and full account of their own practices; 
partly out of envy, partly out of want of ſkill 
to deliver a relation intelligibly enough, and 


partly (to which I may add chiefly) becauſe 


they omit generally, to expreſs either at all, or 
at leaſt, clearly ſome important ho.” mea 
Nn which 


; Fs doth DE ne > 
| gon practices, ſo dark and ſo glefective, 
925 if their experi 

55 or difficult (for if they be 


ate nat fo liable miſtakes) 1 1 


think my ſelf ſure of their truth, and that 1 
them, till I have either 
red them at home or cauſed de ben 30. 


ſufficiently comprehend 


of 2555 Weckar, = — coy 
inſtance ; *nd have thre door (wn 
1 obvious upon a tranſient ding) 


by eK will probadiy 
O 


rd me their aſſent, having found upon trial 
che instructions of ſuch learned and ingenious 
men to be often N rere Nene for 


olten had occaſion to obſerve. And therefore 


I would neither have him condemn other wri- 


ters or relators, for deli 


zents of craftſmen diffi 


accounts of the 


5g ſelf to ſet down ſuch practices faith- 
filly. "as learned them from the beſt artificers 


(eſpecially tho of Longer) I hd W j 


| to converſe with. 
_—_ 


way 585 
trade ſmen, by diſcovering tec, 
1 — ies of their arts. 


To a queſtion, that may pethaps by ſome be 


clamorouſiy preſſed, not only upon me, but | 


much more upon ſome ingenious men of our 
nation, whoſe pens have been more bold than 
mine in diſcloſing craftſmens fecrets, it will be 


requiſite to return ſeveral things by way of an- 


fer; but that ſuch readers, as are not troubled 


with the 8 may not be ſo with the apolo- 8 


&, eh find this printed i in another cha- 
ee fo _ if they pleaſe, N 


ge the, it wee th ds. that? 
never divulge all- the 2 ſecrets and practices ne- 
- Ccefſary to the exerciſe of any one trade, con- 
1 myſelf to deliver here and there, upon 
occaſion, ſome few particular 
make for my preſent 


ſe: o that, for 


much more than 1 allow my ſelf to do, Tran | | 


plead the example, not only of other writers, 
bn 1 bliſhed books to teach the whole 
of this, or that trade, as the 


je 877 Neri hath diligently done in his Italian t 
as well as 


Arte Vetraria, and ſome 
foreign, virtuoſi have done on other ſubjects; 
but alſo fome of the artificers themſelves, as 
the famous gold-ſmith and jeweller Benvenuto 


| __ 1 
a6: the famous: mineraliſt 


ments be any thing intricate 
fimple and eaſy, they 


F - | + * PERCY + 
" But er wiſe give a W notice, ri 
chat as mechanical arts for the moſt part ad- 
vance from time to time towards perfection; ſo 
the practices of artificers may vary in differing « 
times, as well as in differing places, as I have 


experi from thoſe I l 
mel ey LIFT dow me, for having con- 


experiments, that di 


uſe And to theſe conſiderations 1 ſhall add 


* ds 
9 * n 
1 5 
CFR 2 3. 
_ 4 
* „ 
, 


the 


and gold{miths trades. Thus 


Geergrics cala 
in Latin a whole 1 


and 
and other things, that 


ſcribes experiments, tools, 
belong to the calling of 


mine men. To which 1 might add divers other 


treatiſes, I eee eee 
(ck though L eould not procute them, 1 
have ſeen among curious collections of books) 


that have been publiſhed about feveral arts by 


the artificers themſelves. And it is notorious, 


that in n, as well as in divers foreign 
1 —— 


= nery, diſtillation, painting, gardening, &c. di- 
11 
men to buy bocks, as are not in- 
tended for 8 TIS treat (for the 


moſt-part)ef things, either be 2 


il 


DE 


FE 


* 


1 
? 


Fo 


1 


e ar ht 


der belovging to « trade i vor ſufficient w 


chat moſt trades conſiſt of ſeveral parts, and 


are each of them made up of divers practices, 
(that commonly. are more than a few) thoſe 


numerous al arts, that are called han- 


ks, but to be obtained by imitation and 


publiſhed 
practical — — 2 
—— detiitn 


- 
Ts. 


n. PREAMBLE 
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— a at no 


producti- ks than i an hundied 2 Engliſh money. 1 


g —＋＋ 
&4 * 
- 


ws great 

tradeſmen; both in 
be ch not bred à dyerʒ 
4 years ago, were brought into requeſt by 


be moſt in 
i eee, eee p ee 


— 
gt NE 


T2 2 and divulge 


know not, Whether or no I * that 
ſome particular ex ents of mine 
not been hitherto 05415 
tradeſmen; But this I may ſafely affirm, that a 
deal K hath Been gained by 
Elan und elſewhere, 
upon the aceonnt of the Tearlet dye, invented 
in our: time by Cornelius Drebble, who was 
hor other tradeſman. And, 
fee . the 


chat we daily 


ſhops of clockmakers and 


watchthakers more and more forniſhed with 


- thoſe uſeful inſtruments, 
Hoi are now called; 


e very. fo 
h, but very few 
that 
genious 8 _ difcovered 1 


- Live tandied the ſabje& . che Wege 
much more particularly, than I 
been drawn 
on by a hope that the things I have repre- 


ſentod, may furniſh apologies to many inqui- 


ſitive 1 who may be enboldened 
phical materials from the ſhops 


artificers, both to 3 improvement of trades 


of philo- and to the greae intiching of the 


ing themſelves, As 4 to the diſcipline Abend 


nated 1. che. pure machorricks this is very 


— for thoſe ie inen have 


ther- geome- deſign in this 


propolis, have — che authors of; we 
8 that whether the excellent Galileo was, 
or was not, the firſt finder out of teleſcopes, 
Vet he improved them ſo much, and by his 
diſcoveries in the heavens did fo recommend 
Fr arti- 
-ficers in divers 
it to take up 


have had profitable work laid out for them, 
the newer directions of ſome Engliſh gentle. 
men, deeply ſkilled in dioptricks, and happy 


at mechanical contrivances; inſomuch, that 


now we have ſeveral ſhops, that furniſh not 


only our own virtuoſi, but thoſe of foreign 
countries, - with excellent and tele- 
ſcopes, of which latter ſort I lately bought one 


r 


ity or anni that I hear of, hath perfected 


wn * The EEx here meant b that, 5, which eas of th ty of te POT ORE as fades 


glaſſes. 9 


of arts and nature 
_ Is it be further demanded, whether I have 
furniſhed theſe ellays with the chiefeſt thin 


J could have afforded them I muſt confi 


that I have not; for though I had, hing by 
me, ſeveral its and obſervations, le 

inconſiderable than many of thoſe I have made 
uſe of, which 3 have been pertinent 
enough to the ſubjects 
purpoſely forbore to imploy them in theſe 
tracts, becauſe I would not defraud thoſe others, 
to which they were more proper; and ſome of 


the experiments of 


here treated of; yet 1 


them neceſſary. For 1 freely declare, that my 


preſent tome was not to furniſh 
it as well as I could, but to preſerve, as in a 
repoſitory; ſeveral ſcattered experiments and 
remarks, which 1 could beft ſpare from the 


other 'treatifes-I had deſigned, which might 


otherwiſe probably be loſt: but yet I ſhall not 
deny, that I did not careleſsly draw up ſome 


of the following tracts, but, that J endea- 


voured to write them in ſuch methods, that 
they might contain ſeveral diſtin heads, and 
thoſe as comprehenſive as I could eaſily make 


them, that both the young and hopeful gentle- 


man, I call Pyrophilus, and I myſelf, might 
conve refer ſuch other practices and ex- 


by periments (eſpecially thoſe of tradeſmen) as 


ſhould hereafter occur to us, and appear to 
belong to thoſe heads. And 1 did the leſs 
deſpair of- his giving a kind reception to theſe 
diſcourſes, becauſe I could expect ſo little aſ- 
ſiſtance in my undertaking, having never met 
with any book, great or ſmall, written upon 
the ſubje& I was to 88 * 


Ir hereupon it be vo; that by my 


own confeſſion, divers of the particulars ad- 


mitted 
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daß Rr. 
mien 


the * 1 have ſet down, 5 


readers will not Wink do = 
gether.ſuchz: and that it was fit (for reaſons 


; already mentioned in this very preface): that 1 


ſhoulc pkg erties} as proofs to con- 
inc Prep, > mm ot or — 2 


2 . 5 1 


vite the generality of wender, . 


rent inelinations, 1 dec. to addict theme 
ſelves to the ſtudy of ex p rimental philoſ 

The variety and eaſimeſ I have aimed a7 in. 
2 
know, be more proper, chan if I had 
— myſelf to the ment x of a few choice 
and elaborate experiments, wag ſome rea- 
ders would think in nt to tlieir ſtudies, 


and ochers judge 290-difficulr for N | 
in practice. It 


E eee that a book, 
whoſe title was like to p ver 
2 eee ſhould: 


— ©o'value and try ex- 


many "the, 'muchi more i honed; or other. 
wiſe important. And though it were to be 
wiſhed, ene Keen $0: Rical philo- 
C- were grounded on the motives; yet 
this treatiſe will not al miſs the aim of 
its publication, if even upon the fore: men- 
tioned ſlighter accounts, it engages: readers to 
— as well as ney 6 xp 0 ante ber che 


Sr 2 e ther pro- 
greſs, whereby many uſeful phænomena and 
obſervations" are. like to accrue to what is al- 


ready known of the hiſtory of nature and arts. 
And: if this ſhall come to paß, it will k 


him from complaining of labour loſt; who in 
venturing * ſuch a work, as now comes 
forth, Was ly to poſtpone the appetite 
of: abe e of doing ſome ſervice to 
mankind; to which end he takes one of the 
directeſt ways to be the contributing ſome- 
what ene 
loſophy. Fon” oy i: 

I x remains, that 1 add ſomething W 
Which poſſibly may not a little — both 
theſe laſt mentioned anſwers, and ſoveral others 


contained in this preface; for, when all the 


former demands occurred 1 thoughts, as 
likely to made, ſome by rt. of readers, 
and ſome by W theſe virtuoſi, that 
_ were Wllicirotis for rhe publication/of * theſe pa- 
© pers, were not "EIA to ene * e 
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K a> oro 1 a; =O 


1e l 


prefixed yet ſuch a work as this for kind, well 
| ed,” may be a' very uſeful one. And 


Was fi 


them: beſides theſe (I ay) there may be 


other ufer of, the ein tome; which, td | 


avoid increaling a prolixity; that 1 fear is ak. 
ready too great ſhall lather name than dif. 
courſe of, contenting myſelf briefly to intimate, 


tome might be ſuch as theſe. 
I. Ir may afford materials for the hiſt! yo 
nature, which that it may the mote Þlenti 


do, Thave purpoſely; on ſeveraloceaſions, adde 7 
a'greater numbes of inſtances,” than were abſ& 


- lutely-neceſſary;”-for the mating out of hae! 
LIr may afford ſurne inſtru 


111 122 
. 2 7 0 * 12 b 
« i ome dHiloiopf in divers 


dee an the rious ade rü 
III. Ir may enable gentlemen arid ſcholars 


 toconverſe-with-enileſincn, and benefit them 
ſelves (and perhaps the tradeſmen too) by thaẽt 
by converſation 3; or, at leaſt, it will qualify them 


to aſk queſtions of men, — nt vo 

things; and ſomerimes do exchan 

hw” with them. * 845 a3 8 
IV. Ir may a 50. hm federacy 


and an union berivett parts of dene, vote 


poſſeſſors have — 80 
Kills rangers 3 


and an Or, 'of Ging — 


tice of one man, or D. bien 


how advantageous. it yy 

increaſe of knowledge, our illuſt 

has 55 . SN 
V. Ir 


un! thu 
> 7: or 
5 # 


of barrenneſs, which it has ſo long 
and Which has been, and l l f tho 
to it. And to effect this — = in — 
meaſure enable thoſe, that deſire it, to employ 


thoſe practical arguments, that are proper to 


convince many, that are not do be l 
by any other ſort of proofs. 0 
VI. Au p which is che main a it may 


ſerve by poſitive conliderations, and directions, 
to rouſe up che generality of thoſe, that are any 


thing inquiſitive, and both loudly excite,” and 
ſomewhat aſſiſt, the curioſity of mankind; from 


wuschen 


human affairs will be Wu 
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even of this fol 1 ſuch as ir 9 ; 


myo —— Seda kien } 


that it was conceived,' the pedullar uſcs of — 4 : 


2 — promote the practical == 


may contribu wo to the eme, nato- g 
cep rolplilofophy” m chat unh 


ted enter progreſs 
vantages to men, — the preſent ſtare of 
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| 2 7 all, Yr ki Fo 0 8 
Aclerations by particular inſtances, deriv m 
' "obſervations and rience. _ 

Is 1 T fall Aſſiſting, endeavour to 


4 * 0 


do.in owin eſſa But before I de- 
1 EEE g eſſeye. 


0 e ſome general conſidera- 
tions relating to the influence of Experimental 
Pllophy upon trades, and two or three 
1 that concern the | hy diſ- 


, 7 
ha: 1 o 2 . 1 } 
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k in 


t. into... natural philoſophy 
affording : Die raten. 


| (which, is: ihe Ina 
N 


M. er, that being, for the ge- 
. about ſome ew 


0 in the ways of 7 ap 3 
ture r art c to ſeveral pu oro | 
. cording to, the ſeycral exigencies o ri 
ſuch ſons (I Gay) will, in all like- 
the ii 2 N be — ſome way or other, to melio- 
Tl KO of lhe e radeſmen. As 
's {kill,. fot inſtance, conſiſting 
i th 1 5 of the nature of a 
ts and animals, their relation to ſuch 
ch foils and kinds of culture, and the 
uch a E e of ſtars and meteors upon then, 
age, and Which are ſubjects, that properly enough fall 
belides. (chat within the cognizance of the naturaliſt; it can- 
er not ſeem improbable; that he, that has ſeriouſly 


cork "Flom eration,; nutrition, and accretion, both in 
- ts and animals, and knows how to vary 
2 8 che when once found Ws 
a oth as to remedy the inconveniencies, or ſup 
8 8 I hope | the deficiencies, or improve the advantag PP 
N part neſß, or R and apply te uſe of it, nd, 
* you a not in ſum, he that can knowingly and dex- 
proper to teroully manage, What his own or other men's 
' experimen- obſervations have afforded him, will be able to 


: 
. 


We 
0 3 4 * matters, 
| | en- 
d 4 7 
4 2 


» 1 2 
4 
— 
K 
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end. 3 it will be expedient in 


-to make it Fre that | 


improvement to trades, I 


e little lei- and induſtriouſly inquired into the nature of 


IT . n the ordinary huſbandean's til 13 


4 
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| Hem this food, are themſelves ee 15 


* Kenne . 


3 | No carry on the foregoing. 1 tions exhauſted grows Di 

EL | SRL. farther, I will add, that 1 it my 9 by the Ur, 2 the ſteams of the beer 
, much to the manifeſting, h or the ſpontaneous maturation 

=”. much trades are ſubordinate to natural ary. Ad -of the AT rudiments contained ih the round, 


11 


©: e RO LIES cothel NOS age 


; n and the operations of upon that is, and to what other ſalts it is allied or 


ver, golc z to on how, „Prolite as it is to ſeveral cid 'ones; 
op © that OT he that it md die Ae er eg Juſeful directions Ma 


gold, nor ipitate any + th ards the meliorating of his 
ditdeves to wy what | Ne wa e corn, trees, graſs, an conſe- 

 vught to be diſſolved in it; to know with quently'cattle. And having had the curioſity * 

hat, quantity of water ty weaken | the ſolu- to diſtil ſome earths, ' fome dungs, and ſome 

af jon, af how lotig copper-plates N! ſeeds, and obſirveſthe fſits abouriding in the 

5 ook 195 alt the Rkrer our of it liquors yieking 1 them, (of «which, * 

A 10055 ito be colliquated with them, ellewhere'\octaſion 0: ſpeak) we-found cue to 

| | ty" 5 viſh, —— e eee 
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ſopher an . "the trade,” Thien he. brought togecktel 

+ May, becom bot Ref e 150 ö 

\ that p Pech it may not  uniteaſoriably — nin 

at cyen the cyt charcoa e 

1 V good. naturaliſt, 


28 affe : 
et e Am erkel Pretty qu 


A compoſt | for” land. For if * "inftead"'c | 
Vell as it js probable, not only thar the food "pete 187 Ee crate d ie, 
- of ThE: inimal 05 u A ce wich” vas fir fer or 5 a 72 
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natur of hung even without much culture, be 
7 bo a kk might, not or at leaſt e gue | 


by gether barren, if we 9 on the 10 
diately and e l | b Lied in he way er ; he e 
En, 1 2 wy wiſe the ground nd on 124 
there came over, with n imo he foyer With, and provided. of, er hand hed 


r which and plants, that nätute has, 255 1 
2 2 the other vo- 3 pb 9 Money. & Are * 
vers ſoils, which: here in Eons, or 

are, as uleleſs, left quite uncultivated; 

WICH; f w_ Pas. mr nd. in other 
countries, and Wo robably made to 
$$ - in theſe, would. ks e the 
huſhandman. Manyſteep and abrupt portions 
of ground (ſome of them very large) expoſed 
to che ſouthern ſun are left altogether waſte, 
not only in England, but in 1 hot climates, 
Where the en of, eo for wine is not 

yet in uſe; though ſuch pieces of land in 

mor — ei ghe take motion: — pork Trance 2 Hay, M6 and, as 1] hae obſerved, even 
ne is-briefly this. We took . in the betian Alps, nouriſh. xcelle: | 

„ hich au know: 1 1 5 5 


contain but the . 
nt ve s and firſt dud 11 e an ancient and landed ROY 
in a little fair water. we dropped dh £4 = communicated to me upon his own Know- 
| (whoſe ſaline part conliſts.mdecd of little elſe ledge an experienced way of making wheat 
* -thankhe-ſpirits of nie,) gill; all ebullicion and grow and proſper well on mere clay, where 
CCC. 4h#" refobved ,pot-aſhes ĩ᷑ was ,no grain at all did thrive.z, 1995 
f | | 5 though I have not hitherto had opportunit 
dne Bee and ſet it in an open veſſel. i in a gen- try, yet upon the credit of a 1 Þ 
tle heat to evaporate, it did within two or three and qualifie ed, 1 ſcruple not to mention i oy 
days after, (and ſomerimes,, for we made it becauſe the art conſiſting. mainly in the imbi- 
more than once, even in id hours). being bition of the og for a. determinate time in a 


E 
—— "_ tary 


s fa "ay repugpant 
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— 10 8 Cold. 0 5 N not dear, it may 
cryſtals of bt pee, as boch . their a. 25 nd 1t..P! le, that wit hout altering the 
Kadbing (en le chals), into a blue lol, | 1 manures, a 5 75 but e t 


flames infonmed is -Andfince I have had o- 'made in the ſced it ſelf may ſerve: to 
cſion to mention; the; uſe — 2 4 | : them fit for one another. And 5 

| + handeysb chall not — e chat 2 — * 4h t9 Fo, Fat the. particular 
knowledge Which ral du I ome —4 of ſeeds. may, enable 
ing chemiſt, may. give t 1 to the ground they are, lowed in, 
natures and inst one of ine bodies, 12 * = Sin ax proc, than it would otherwiſe 
i 


Ae 49; -him, hy aſſiſting hi 175 2 5 t being not long 
obſerve the conſiderableſt d ſince b Led, of a learned, and. curious 
erblühen On 1 to De found 1 v, among ſome rarities of a quite 
. ſoils, ande What fort pf faltneſs. each 7 r other tee 10 two of corn, not much 
Led. or plant: moſt affefts.,;;For by this means, | * like, our egg tz at which being 
not only many grounds might be made uſeful, _ . me what ſurprized, Iaf ed. him, what Pecu- 
Which ate thought harren, only by gaſon . Fo ricy badpropured t grain admiſſion Among 
our not knowing: for what plants the; falt s ſuch rapes ? to 2 4 oF replied, | that in th 
Toros them may he proper . ;warmer,cegions, where he begged it of a Ur. 
ground; may yield much frequenter crops ., tyaſo, one pf thoſe grains would afford ſo vaſt 
than commonly it doth, when it is ſucecſhy 2 4 mee 2s as he was;,almoſt aſhamed to 
i fawed: andy vith one -ſort-of,ſeed, by the due pane, gnd I, am. mote khan almoſt. afraid to 
_ akeration-of plants delighting in the ſeveral | 1 before Lwent out of the houſe, an 
ſorts of falt to be met with, in that ground ; Eng tleman, that, had a more than uſual 
which offnptimes, by being impoveriſhed. or e d ſuch kind of. trials, aſſured me, 
ther freed from one ſort; of ſalt, doth Hor the that hayi fog obtained ſome grains of that corn, 
more gt tg thoſe, plants, that delight efully ſowedd it in ſome land of his oyn, 
in another wich, in-lome, places ug have 2 — — from the lace we were in, he had out 
ſerved, chat huſban ſeem to have, tak bs a ſingle grain ſev everal hundreds; though not 
notice of already, by ese os near ſo. many of them, as the other traveller, 
mote ſtom their dwallings to ha ve e who: yet Was a yery ſober and judicious man, 
brought to them) turnips, to fit the ground related to have been produced in a better cli- 
 .. for Wheat, and ſerve for a manure; though i 2 mate and ſoil. Of chi ſtrangely prolifick Wheat, 
this method ſome other circumſtances may poſ- the gentleman readily granted me a promiſe of 
« tibly gencur with the nature of turnip-ſeed, to a ſufficient ity to; make a trial; whereof, 
1 the-preparation of the ground for wheat. And when 1 ſhal have received it from a ſervant of 
I am prone to think, chat there is ſcarcę any inine ina ti Tb ou may command the 
1 or ſoil, except 2 mere n _— 8 8225 "And ro ought into my m nd 3 


2 


4 


1 niger dW dock thier; and the graih 


 "ſeryiceable to: the ingenious 'huſbaridmin, by 


be big} yet in ſome cluſters he” has reckoned 
TERS to Which he adds, that | 
it les 


TI b * * 43 ow 
ydroftaticks and hydrates, 


Sa e car is e „ 
es felf hae "reckoned ſoch a er 


that Y found pfeffer 
 Ataſta, and S 8 one 
of che beſt writers * natural ſtory * of - 
l | 
Wi no proce 0 dle Adele" that in 
To ie Eaftetti voutitrics. u it of ne a grain rie 
that makes the chief and moſt uhial” a of 

the natives over almoſt all thoſe ror 
very well upon land ſo drenche * Waters, 
- Ten; to fratter* the rice, do — 4 
Wade than walk: But this itſelf "(which "for 

the main, was confirmed to me by © 
 neffes) is 1eſs ſtrange, and does leſs iHuftriouſly | 
"confirm what 1 was: popoting, than what the ray 
muna Jeſuuit Mar tau affiriiis" to de che "plice 


of ſome (4s well ralfing | 
dies in China, where, i is that it may betonveyed by convenient chan- | 
ar would by dur gels t places — tobe higher than the river, 
> huſbandineh be'chouht"eapable or Sede receptacle et de ere thar i be 


ies,” R ne onyx Whereby the hiydran- | 
Se at a alten x2 wall "appro- Iſt and nicta WIE the hufband- 
| ace; that is 1e eier it that man; Aince ir ug Den eee 
thi wht 6 . not immediately on the land art of Relation, or e ing of wa 
e "the ground. For the improve ent that my 
were not about to fow'a Held, bot bat pond 1 Vater, in ſeilb ft for thac 


* 


chat in its x irface 3 doch Teubee and 4 d gl yet un- 
ber we ARR erdlant, as a fruitſul mea- practiſed. — —— — 
dow, and yields as rick a crop. But for fear frbech bete — — | 
of digreſſing, 1 ſhall, "Pyro thus, proceed to ae when Tobey tho — 
l yea, thas pethaps chem "eſpecially ©: * 
inp with" hydroftaticks, "thay prove "vi ge, confeſſed to me, — #66 ir 
aſſiſting him to diſc kinds and degrees — 4 , dee, . 
* to diſcover the and a 5 y 
Or fattnelſes, that are in ſeveral” other bodies big er went lately e "view, 
that he much gab with: 1 temember I hav :Thewed" me a ſe 5 
met with chings Kirprizing endüg in eta- first coming to 
mining ſome forts of earths by difßlladon, and yours 1855 wes b 
by ſeveral: chemical inſtruments of ' diſcovery ; tune yeah — 
but though I have hkewiſe had the curiofity to“ it Bere ah: che wi dn Tec winery 
diſtil dungs and grain, and fruits, and ſome a foot deep, and overflowing it, hy cheers = 
- ther ſubjects, here with the Hyſbaridtnari is of thoſe trenches,” und conveniently placed 
- converſant, to obſerve'what kinds of faline and dams, as evenly'as be could, five, fix, or ſeven 
- "ether liquors, and in What proportion,” and” of times a | oe rs on 1 
n they could affürd me; yet hot ber, and! April, v 
r water of an 
all content my ſelf to onthe? ork way” enriched | land Bots, © 
kg ofs new fort of er riments in h | 


* Lid. Iv. as. 16. w heb ram. by . 


7 — 9: Tow 19 , = 
making of hay, which: this meadow” yeilded | 
+ fi enough to-be worth. twenty times its 
former value Nor is this the ſingle conſidera- 
5 die inſtanoe we have met with, of the improve- 
me 3 kinds of 


8 o that I ſhould preſently diſi 
-themiin . — were it not, that I am, by 


1 2 to it as an ii to 

this obſervation, that the more comprehenſive 
_ trade is, the more likely it is, — will be 

capable of being meliorated by natural philoſo - and 
phy: For:ſuch- trades, as are of great extent, 

2 deal with a conſiderable number 
of tulnie/sipiroduBticns, and to make uſe: of 


wherein the 


corn — fit 8 — haye a competent 


Kill in the whole art enn 
of wood; of flax and. hemp, of of the 
Fitchen - garden, of an orchard, of bees, c. 
beſides that the of ſome 
of theſe, as honey, cyder, &c. require {ſome - 
_ ſkill, and are capable of much improvement; 
fo chat among ſo--great a variety of things, 
wherewith the huſbandman' has to deal, it can 
ſcarce be otherwiſe; than that there will be ſe- 
veral things, wherein the naturaliſt's higher 
and more reaching knowledge and experience 
will be feriliieable to him. And whereas in 
the preſervation both of cattle from diſeaſes, 
and of the fruits of the earth from putrefaction, 
keth one of the moſt. beneficial * difficult 
parts of the huſbandman's ſkill, he may therein 
be much aſſiſted by an expert naturaliſt ; who 
not only, by being able to accelerate putrefac- 
tion in divers bodies, may teach the huſpand- 
man to furniſn himſelf wich great variety of 
— ha — m_ of Galt - 
his with whatever r fort 
he obſerves to be deficient; but alſo may teach 
im how to many of his ſeeds, and 
flowers, and fruits, — their wonted du- 
ration: 2 ſome perſons, to whom I 
— — of this kind, that uſe 


1 the - 
made of nothing 


—— have 2 you. (and, "vg 

--ought-I know, can do ſo yet) cherries well 

- ſhaped, and ſucculent enough, of above a year 

* 2 without ſalt or ſugar, by me 
91. | 


many ede ro mencin par CE ey 


my having named huſbandry to, you; put 5 
confirm 


divers of nog wy: and 3 muſt 


ang | 
0 the benefit, that may at accrue to the — rnd | 
\ Boſs by/the diſcoyery of the ways of keeping 
productions of the earth from corruption; 
ec if his . ſkill be extended to weak, 
wines, cyder, Perry, and other liquors, which 

are wont to be made in great quantities, and, 


yet apt to decay at home, and unböt to be 
tranſported fur abroad. And the uſe of ſugar 

to ſtrengthen vinous lauors, and. make them 
durable 3 and, without the help of ſalt. or any 

ſharp thing, to dre great variety of fruits, 

and of the juices of herks, may encourage us 

to think, that chere may be very differing ways 

(and ſome of them ſeemingly oppoſite) to make 

many _ oval Wen natural periods of du- 

ration. 

Bu r miy N and. odGmvations. (whether, 
about the: 3 of. fruits, flowers, and 
fleſh, or of other things of this ſort) belong- 
ing more propetly to another diſcourſe (of the 
preſervation of bodies) I ſhall now mention 


no mote of them, but paſs on to tell you, that 


very much ad which often happens o 
the poor huſbandman (and ſometimes even to 
his utter ruin) by thoſe, either ſtubborn, or on 
tagious diſeaſes, (ſuch as the rot in ſheep, 


' the glanders in horſes,) that make N of 


his cattle, / may in great meaſure be prevented 
by the inſtructions of a knowing naturaliſt, eſ- 
pecially-if he be an expert phyſician too. F or, 
any diſeaſes, ſo many cutes are analogous 
in men and beaſts; and the remedies prove fre- 
quentiy more ſucceſsful in theſe than in them, 
as well for divers other reaſons, 
bodies of many brutes are more able to bear 
the operation of ſtrong remedies; and yet the 
unaccuſtomedneſs of almoſt all of them to 
phyſick makes them more relievable, than men 
by any (not improper) remedies. I will not 
now relate, that I have in ſome countries found 
medicines, that have been uſefully tried againſt 
diſeaſes in men, cried up for their efficacy a- 
gainſt their / analogous ones in horſes; nor with 
what difference in the doſe theſe may be purged 
ſeveral. of the ſame catharticks, eſpecially 
34 that are employed for the purgation of 
human bodies. I ſhall rather inform you, that 
as in theſe ſalt is, you know, reputed a great 
reſiſter of corruption, and an enemy to worms, 
(with a fort of which the livers and neighbour- 
ing veſſels of ſheep have been obſerved to be 
infeſted ;) ſo by * bare uſe of Spaniſh falt, 
which each ſheep, being firſt made to bleed 2 
little under the eye, was made to take down 
a ſmall handful, two or three times, with ſome 
ay of interval, without being ſuffered for 
ſome hours to drink any thing after it: by this 
remedy, I fay, given at the time of the year 
when. there is danger, that the ſheep will begin 
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does not only pleaſe, but mim che ti rted 
hearers. But — 4 Hyrepbilus, as I was 
lately ane. I may not * be very 

improving to thoſe arts and profeſſions, hit 
ſerve a provile man with the necefliies or ac- 
commodations of life, but alſo to thoſe, that 
ſerve chiefly to furniſh him with. 3 and 
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ſap, that is to be found in ſtones imployed for 
. is of ſo much importance, that the 
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one another N yet do many, 1 


ah, fn of de the naturalift "ray fume 
| bene factor. # 
| ; divers of theſe manual trades, 
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and towns, , confift of ſeveral parts, 


receive the laſt form, which the artificer is to 


m for ſale. And we may, 


ficer, that gives the matter this laſt form, does 


it chiefly with his hands and his tools; 


thoſe other tradeſinen, to whom he is beh 


for his materials, do ſome or other of ys of "i 


to prepare and qualify them for his uſe, need. 
ſome obſervations of the conditions of che bo- 


imploy ſome phy- 
— wherein they may be much 
by the knowing naturaliſt, who may 


ll bring him. Thus, though ſtone-cutting 


in giving, with proper tools, to marble, free- 


| ſtone, and other materials, the ſhape, which 
the artificer deſigns; yet, if 1 had leiſure, I 


could eafily' ſhew you, e e trade, 
there are many parti wherein experi- 
to the ar- 
tificer., - For Ways, | hitherto unuſed, may be 
found out (as I have 
the nature and goodneſs of the marble, ala- 
baſter, and other tones, which the r 
of the 


maſter workmen have confeſſed to 
me, that the 'ſame fort of ſtone, and taken 


out of the fame quarry, if -digged at one ſea- 
- moulder away in a very few win- 


your tem; whereas digged at another ſeaſon, it will 
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the chief hand, a5 the trades of brewing, baking, 
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ſvn ap be tha maid and in whoſe ul- 
timate productions the chief” „that is 
wont to be confidered, is the adventitious ſhape 
or form, which the artificer, as an 


and vohumtary agent, does, by the help of his 


tools, give. the matter he works on, as in the 


trades of the ſmith, the maſon, the cutler 


(when diftin& from that of the fvord-maker,) 
the watch-maker, and other handicrafts. For 
though theſe conſiſt rather in che manual den- 
hen than the ſkilful ordering of the 
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and have need of ſeveral other trades to pre- 
pare materials for them, and diſpoſe them to 


rhimſelf, how to 


more elſewhere.) r gre 
oppings (4 e (as chey call them) which are of 
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tried) to mins 


"the ae that is verſed in ſuch mix- 
Phi- tures.” And I remember, I had occaſion to 


broken limbs of ſtatues to their bodies, to an $ 


tive artificer, who, by fuch like helps 
in other caſes, 'D well counterfeit mar 
with a cement, that even where there was oc- 


eaſion to fill up cavities with it, the 
work would paſs for entire; the additaments 
being not diſtinguiſhed from 'the natural mar- 


ble. Want of curioſity alſo keeps our ſtone- 
cutters here in England unacquainted with the 


ways of working porphyry, which they 
wil or e ticker e or 16 cor 
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art of working upon p ry (Which appears 
to have been in amongſt the Romans) 


is unknown, at Rome there are ſome 
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other ways of ordering it, if thoſe be {kilt the unheeded. errors and miſtakes to be met 
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” pea (but by whom I-know. not) and compendious ways of producing the e 
| {who wondered, . as well as I, at the unſupceſſ- the auxiliary trades, of which the trade ſpoken 
| fulncſs of our; endeavours,) could not deprive _ 
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2 A art, is. yet capable of much meliora- ing makers, of 5 7 2 whether. 
ton by. the;knowledge, of nature, were not bechd por Ana in iche en MY 8 
2 difficult to. manifeſt, if it were proper here to £ pump: water Or er- water, i 


ehe 5 * fem e 
1 here notice of, to confirm oh 
obſeryatjon, chat not only the ee DA: forts of tools, ar 
.. "ns a mineraliſt 


Wherewith to 725 the t things 

belt remper;., bet. much may depend — . defined, by the tradeſman, be HY Te 
tee nature of .the. liquors, or other choſe materials, 2 hg 1 in ule, bett 

wherein. the hot ſteal is plunged, and u n conditioned 1 may diſcover. and *. 
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tempering of wers * 
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Fit, "hc ow bring, plunged, in 4 certain 

Heap mixture, (chere with I, may, hereafter ac 


4 and. 
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N chegn ines ge their trades, that unpl ap th n, 
may be meliorated; and to add, b 
in 3 there are many and very Aang 
| which, 2 trade or . profeſſion 


with in ma trade; or he may deviſe more 
wn ways uſed by me and others, that is required 3 or he may improve ſome ” 


has need or ule 3 or may inſtruct the atti- 
cer to chogſe, and examine, and preſeive his 


ua have. done any 
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Fon in thoſe. places, into which, he brings 
them into requeſt, - For it were injurious both 
to nature and to. man, to. 1 that the 
riches of the one, and the in uſtry, of the other, 
| but, that they 
afford new Kinds of coor e to the Fm 
of tradeſmen, if F philoſophical cads were ſtu 
diouſſy employed de diſcoveries of hem. 
And. RE 1. 2 in many caſes, a 
trade diffe 


* 


in the nature of the thing, as in its hayiog had 
..the hack to be applied . S 
1 of artificers made 180 buſineſs, in 
order to their profit; which, are things extrin 
Hal, and accidental to the experiment itſelf, 
To illuſtrate chis by an examp 
exploſion made by a mixture of nitre, brim- 
tone, and charcoal, whilſt Pa palt not fait! 
than the laboratory of the 5 to whom the 


invention is imputed, was but an experiment: J 


but when once the great (though unhappy) 


- uſe, chat might be made of it, was taken no- 6 Ben 
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Londen is grown to 
be a particular and diſtin 4-5 N Thom divers 
other examples may be given to the ſame pur- 
poſe 3 ally where mechahical tools. and 
contrwances co-operate, with the 1 of * 
nature*s production. So that oftentimes a 


very 
phyſical obſervations, being pr 


handicrafts men, are turned into trades; as we 
ſce, that a few dioptrical theories lighting into 


mechanical hands, have introduced into the 
world the manufactures of ſp pectacle- maker „ 


and of the makers of thoſe 3 engines. 
teleſcopes and microſcopes. . 
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omoted by the 
contrivance of inſtruments, a and the practice of 
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leaſe upon the W or copper to be gilt. 
Fob 1s Hayin 18 this means overlaid it 2 
with gold, 11 can calily with fire force 


away the mercury; and, „With a, liquor im: 


pregnated with nitre, v 


reaſe, armo- 


niack, and other ſaline bodies, which they call 
a colouriſh, reſtore its luſtre to the remain - 


ing gold, which they after make DOB; by 


= almoſt vic 724 evi herpa 
by ſome ſagacious perſon, (whoeyer it 
was) that a ſpring was a phyſical, continua], and 
he 
duced, « that this force, ſkiltully 
« applied, might be equivalent to the —. 7 
« that were thought neceſſary to move. the 
e wheels of clocks: theſe xefleftions, I fy, 
Joined with a mechanical contrivance, pro- 
duced thoſe uſeful little engines, J that 
o many 
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conſerves, electuaries, and other 8 
medicines. Nay, a very ſlight manual con- 
trivance, or operation, i 7, light. fortunately, 
may ſupply men with a trade, as in the art of 
printing. To which I ſhall only add, that in 
Ching, and ſome other Eaſtern parts, the lucky 
trial, that ſome made to bore very ſmall holes 
e Porcellane or China cups, and employ 
ry ſlender wire inſtead of thread or ſilk, has 
en being to the vulgar trade of thoſe people, 
gi go up and down in thoſe countries, as tinkers 


do with us, getting their livelihood by 5 
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by trades will de increaſed, 

one may be the 5 ſome'sf 'thoſe, that 
were anciently prafti praftiſed, and fince tft; of 
which we have a in the learned Pan. 


cola. ben s the ſkilful diver's work, 
not 0 
CE trials, e 


to gather pearls and coral, that 
at the "Ar, of the Tea, and Rill lay con- 


| craled there; but alſo to recover ſhipwrecked 
the um in high retified ſpirit of wine,“ and 


goods, that Ky butied in the ſeas,” that fwal- 
xc them up: 0 it is the work of the expe- 


L , not only to dive into the 3 
deep receſſes 0 nature, and thence fetch 


her hidden riches; but to recover to the 1 
baer or 3 _ 6 78 ſwal- 
up e injuries of time, and lain bu- 
his I do not ſay altoge- 
eee though for ſome feaſons 1 
ecline ee o_ e Uh OM 
ol me wp, +. et etal 


SECTION. . . 


| who. aha; has been dae Wh 1 1 
1. venture to add, not only, that che ſaga 


cious Lafer cl better moſt of the 25 5 

that are alr and add to the number 
. of mechanical em nployments ; but that 1 am 
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thes plications, that might be made «fn 
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Piled or formed into trades,” there are, and 
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Fg whereby the naturaliſt may inch $a 
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ill farce permit me to illuſtrate ſo unlikely an 

aſſertion, without employing inſtances in them. | 


ſelves; rrifling, if nor deſpicable; of which, 


they were not pertinent to my preſent. purpoſe, 
7 would be fitter to divert, than inform . 
had, not long ſince, the honour to be 
nown to a very great court: lady, who was 
much troubled, that having frequent occaſion 


to write letters, ſhe * ſcarce handle a pen 
(ft without 


PE 


5 8 her fingers with ink. I mil 

| 8 make her write without i 

which I my ſelf was formerly + wont to do, 1 

firſt preparing my paper with a made 

of —_— lightly. calcined upon a firt-ſhovel, 
grow friable; and galls; and gumarabick 


due pulverized, and exquiſitely” incorporated 


with the vitriol in a certain z which 
though a few trials will better teach than rules, 


(becauſe, according to 3 
9 — 


Kea TAL Fin boss pur. 


wherefore I bethou 
make ſomething by way of ſuccedaneum, which 


eee 
to. books, yet perhaps 
 fimple-and eaſy ; the two only ingredients we 


Ap now I am upon the mention of ſach 
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preparations of paper, I remember, that I was 


once in a place, where I could 
leaves,” to ſupply a fine table book, that I had 
much ufe for nor could I hear of any tradeſ- 
man in the whole country, that knew the way 
of making ſo much as ordin 


ght my ſelf of trying to 


et no white 


ary table- books: 


ſuccerded at the Airſ attempt. And though 


there may be better ways to make white table- 
you will find none more 


had in it, being to be had at every apothe- 


F galls; caries ſhop: I only take ceruſs, rubbed to ve 


other convenient thing; carefully rubbed into 
the paper, and the: looſer duſt ſtruck off, doth; 
without diſcolouring it, ſo fill its pores with an 
inky mixture; chat an ſoon as it is written upon 
with a clean pen, dipped in water, beer; or 
ſuch other 3 the aqueous part of the - 
quor diſſolving _ vitriolate ſak, and the ad- 
hering particles of the galls; makes a legible 
— immediately Becher itſelf on the 
This mention of writing brings into 

my Minde that ſeveral times having had occa- 
ſion to make a word or two, that was but 


lately written, Jook as if it had been written 


long before, I performed it, by lightly moi- 


ſtening the words I would have to look old, 


with oil of tartar per deliquium, allayed with 
more or leſs fair water, according as I deſired 


the ink ſhould: appear lefs. or more decayed : 


vdhich experiments may be oſten uſeful in ma- 


„to keep the recent interlineations, or 
other additions, from betraying themſelves by 
their freſnneſs not to have been written at the 
ſame time with the reſt of the manuſcript. 

Ax the deſign I had in making uſe of the 
lately mentioned powder of galk and copperas 
puts me in mind of another way of writi 
without ink, (and too without danger of black - 
ing one's fingers or linnen, ) which I remember 
J have praftiſed, ſometimes _ one der, 
and ſametimes with another. For — Fiehng 

that common ſilver being rubbed upon bodies 
whoſe ſurfaces are 2 little rough, and even up- 
on coloured cloth, the metal would leave a 


blackneſs on it, it was eaſy. to conclude, that if 


the ſurface of the white paper were aſperated 


by a multitude of irregular grains of a pow- 
der as white as it, would retain a blackneſs, 


wherever a blunt ſilver bodkin ſhould be drawn 


over the particles: and accordingly 1 
found, that either exquiſitely calcined: harts- 
horn, or clean tobacco pipes, or (which is bet- 
ter than that) muttaon · bones (taken between 
the knuckles, and) burnt to a perfect white- 
neſß, being finely: powdered and ſearſed, and 
well rubbed upon paper, would make it ft to 
be written upon with the point of a ſilver ta- 
ble-book pin, or bodkin of ſilyer (which me- 
tal is not abſolutely neceſſary in this caſe,) as 
well as that, which is called mathematical paper, 
(if the being prepared with one, or other of 


theſe powders, | < vi not make it the ſame.) 


For if he, — receives the meſſage, rubs but a 


ry fine mb. (which is done in a trice) and 


4 tor temper it up with fair water glutted with clear 
Ss Fro weapon with a hare's: foot, or any 


gum-arabick. With this mixture (being brought 
to the conſiſtence of a ſomewhat thick ſalve) I 
rub over the paper I 
or leſs, according as L would Have it laſt ; and 
having ſuffered it to dry (which it will quickly 


pare, putting on more 


do) it may, if there be occaſion, be preſentiy 


uſed with the point of a ſilver-pin, which will 
malte the letters appear very conſpicuous upon 


a mixture, that does not at all impair the white - 
neſs of the paper; and what was thus written 


could, with ſpittle or water, blot out three 
or four times ſucceſſively without ſpoiling the 
paper. Which queſtionleſs had been much 


better prepared, if divers couches of the mix- 


ture had been laid on, and ſuffered each to dry, 
and if afterwards the pa 
by being ſeraped with a knife, and poliſhed. 
A very ingenious artificer; who had con- 
trived an inſtrument uſeful to others, and pro- 


fitable to himſelf, whereof an abſolute neceſſa- 


ry part Was a glaſs filled with fair water, and 
exactly ſtopped, complained'to me, that though 


his inſtrument did exceeding well in all but 


per had been ſmoothed 


froſty weather, yet then it was apt to be ſpoiled 


by the freezing of the included liquor, which 
too often brote the glaſs. Whereupon I 


ting taught him to remedy it, by ſubſtituting, in- 


ſtead of water; good ſpirit of wine, which has 


not in our climate been obſerved to freeze; or 


rather, (becauſe in his bigger glaſſes, that li- 


2 r would be chargeable) either ſea - water 
engthened with a little falt, or elſe common 


ſpring· water with a twentieth, or at moſt a 


tenth part of ſalt diſſolved in it. For though 
this brine look, if well made, as clear as com- 
mon water, yet I have not obſerved, that the 


ſharpeſt of our Engliſh winters would make it 


Ts ſon of quali h 

To a perſon o ity, that was very cu- 
rious of the way of writing ſecretly, I under- 
took to teach an eaſy way (which after I knew 


it, 1 found alſo is an 2100 printed book) of 


ſending a written meſſage, without putting it 
into the power of the bearer to betray it; which 
I could eaſily have performed my ſelf, if the 
meſſage were to be Leitpered in a ſhort time, 
and not too far off, by writing on his back, or 
other convenient part of his body, with a clean 
pen dipped in my on urine, (there being ſome 
urines, with which I have found, to my won- 
der, that the experiment would not ſucceed.) 


little 


. 
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8 9 thoſe other of the liquor, that tutk 7 yet in 
ger went faſt, and very faſt, che ſweat would 


kite of the black ſubſtance, remain 


* 
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r e eee 
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ey. R RPC 
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per after it is burnt, thoſe ſable par 


pores of the. ſkin (whence; if the 4 


Probably diſlodge them): d denigrate all that 
Was . and make it legible enough, 


| ſometimes, as L have tried after Dany baum. „ 

5. Thad a great mind to try ſame things i 
Dantzick vitriol, or ſome other blur copperas, 
but; by reaſon of the wars, ————— 5 
things, a 


I remember too; that intending one ſummer 


to e thn eee 


country, I ſent for from London, among other 
ntity of damaſk. table-hnnen, 
wich which he that ſent — me, in 

a great pot a certain oonfection, 
Mahich, * 1 


made of the ulp 4 of ſloes, which, by agita- 


tion of the 


Pot, 
80 the bottom. | 


it was | on, being 
brought to ferment, and run our of the broken 


ſtained all che new damaſk from the top 
mine (whom you remember very well) ſeeming 


5 much troubled, becauſe he had ſent” for it, to 


5 F 2 him, that experimental philo 


| — ; and afterwards cauſing it to be throughly + 
and diligentiy waſhed in the. likce 


y was 
her uſeleſs, I ſteeped; the. ſtained 
ſome convenient hours, in new 


3 


liquor, the 
damaſk came forth unſtained, and almoſt as 


 whiteas it. What urine, if duly and long enough 


out of 


Klee wherewith I. 
necdful, the · ſpot 


employed, may do to take ſtains, even of ink, 
linen; is but to be hintedd in this place; 
where I might add, that with ſtrong ſpirit of 
iſtened, as often as was 
d places (firſt wetted with 


fair water) 1 3 linnen taken ſpots 
of ink (eſpecially freſh ones) of very differing 
ties, without leaving (after the linnen was 
well waſhed out in fair water) any of thoſe yel. 

| ow ſtains, which many: call-iron+moles:. 


— 


Sou-ingenious:perſons, that deal 3 
lixiviums: and brines, complaining the other 
day, that beſides that they could not ſome- 


times eaſily come at an egg do try, by its 


ſinking or floating, the ſtrengthiof the ſaline 


liquors they would examine, there needed a 


I allowed their complaint to be: juſt,” and the 
rather, becauſe I obſerve, for nicer eſti 
of; the ſtrengthof. liquors, wr I is, | 
| rega ven the be made of this way 
fame egg will, © Hive found 8 * of fruits, without additions (ſo 
| eggs have uſuaily.a water 
| Se 


good quantity of liquor to make ſuch a trial in, 


uncertain enough, in 


grow hghter, whence ſtale 
that ſeems filled only with air) at 
the bigger end: and I told them, to omit the 


more artificial, but more difficult, ways of ex- 
amining ſuch liquors, I ſometimes uſed a way, 


whereby I: could try the ſtrength of the lixi- 
viums made with chemical ſalts, though 
not above a thimbleful of the liquor, and this 


wich a body, that will not eaſily waſte like an 


ſticuted, inſtead of the egg, à ſmall piece of 


8 about the bigneſs of a pea, Which in 


cry ſtrong ſolution of lixiviate ſalt, will, as 


weak one. And as you e wece: of 


amber, leſs. or bigger- than a pea, as 
your occaſions, and need not be at al ſcrupu- 
lous about my _"_ (provided the amber be 


3 


eonſiderately try a 
ſes, L had cauſed to be 


At which an old domeſtick of 


leſs) about two bu 


Thad - 


ſt fits. 


NESS: VE 


Pt on E well ducked in the PEE 8 1 | 


convenience: that two pieces of amber, Where 
of khe one is far more reddiſh;/ and the other 
3 will be, as far as I haye tried, of ſome- 
what differing ſpecifick gravities, ſo that the 


one n 


77 W 
NW more „ 


other will ſink. FCS OL 
th Lremember I was'once-in aicountry;: where 


procure any;:though cherer in that can 


;' where green vitriol-was. made 
the help of iron: vherefore getting ſome: of 
that liquor, which the rain had! waſhed from 


r I did, by putting intd it 
: quantity of 


copper, reduced. into 
make the newly mentioned liquor, 


ſerve E 
; the ſolution: to a due con. 


3 — T2 »doubr not, may be 
was done with ſuch-of thoſe commom green vitriols 
made of iron, wherein the ſaline Part is not 
too much ſatiated with the martial. 
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A ingenious and well; * 5 : 


is a great dealer in cqder coming to viſit me, 


and expreſſing a deſire to be able to 

make ſome; that —1 be ſtronger, and — 
by likehier: to keep longer than the ordinary 
way, I externyiore directed him to an unuſual 


courſe, for which he afterwards tame to give 
me ſolemn thanks. The way was to take thb 


ſtrained juice of 


les, and in ten twelve 
gallons thereof to wg 2 bones 


"ns hay 1 (more or 
r 
es groſly b the apples | 
2 the infuſion * 3 
once more, (care being to be taken, that the 
infuſion be not made — and thick, 
which may hindet the ſeaſc e 
of the liqugr. ) 


1 


ala wil. 


Ir was not perhaps difßeult b mend has 2 


e but I give you the acο,èit of it. 
as L received it from him, becauſe he aſſured 
me, tliat none of his many trials had furniſhed 

i | died, and ſo much 


mates The cantions, that belong to this 


practice, and the various applications, that may 
of vinous liquors 
much as of 


water,) by infuſion, and the varyings of the 


experiment according Wa pes caſes. 1 


muſt not here ſtay to mention 
Ir was not long ſince, that ts 
rummaging in a datk-place, where I had not 


of à long time been; and where unknown to 


me ſome chemical glaſſes, negligently 3 


and not written on, had been put; one 
of them falling dawn made two or three 
egg. and therefore may be kept. For I ſub- 


great ſtains in the conſpicuouſeſt part of a new 


ſuit 1 had then on and would have obliged 


me to leave it off, but that judging by the | 


nature of the ſtain; that it was made with 
Fs ard os ſwim on the top, but ſink in a 


ſome acid ſpirit, I 18 by ſmelling to them, 
whether among the other bottles, one or other 
had not ſome urinous, or otherlike ſpitit; and 
lighting on à liquor, which, thougb I know ꝶ· 
not what” it was, I in by the ſtink, to 
abound 


80 It 


| | ROT 
that out of a parchment-wri nd 
. annexed, plac gone . 
abope his name; Vithour ff ein or diguting 


Write What 1 
make 
under his: hand ſuch things, as never came in- 
10 his 
poſiibility of this, I. did in a few minutes take 
off from the parel 


tempt to free paper 
on it, with aqua fortis, but, that by diſcolour- 


r by ſuch 
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ſion · of ſuch a liquor 
whether the ſolution (whoſe colour did not at 


the parchment, on which I would af 


pleaſed, and hereby Li 
people believe, that he had — 


thoughts: And to fatisfy him of the 


it all; that was written on it; 
the parchment. Some; at- 
from what is written up- 


without 


ing the paper, makes men apt to ſuſpect ſome 
intended deceit! » And for the true way of per 

forming ſuch an effect, and een hs af 
the like nature, which I have ſometimes for 
curioſity ꝓroſperouſly experimented, I think it 
much fitter to be concealed than communi- 


_ cated ; becauſe if ſuch ſecrets ſhould fall into 
the hands of perſons inclined to miſ-apply themy 


they might very much diſturb human fociety; 
And therefore it is better men ſhould want the 
experiments, than 
be brouglit into the danger of ſuch miſchiefs, 
as they may be made to ſuffer by che miſ-im- 


| ployment of ſuch diſcoveries. Ky 


I remember, that not long fince, a vinuaſo 


happening to have made a ſolution of gold, 


where with he thought to make aurum fulmi- 
nans, thought he had cauſe to ſuſpect, that it 
had been enbaſed with copper, and therefore 


would not be ſo fit for his work ; whereupon [ 


conſidered with wy ſelf,” that a good urinous 


irit being i inſtead of the uſual men- 
um (oil of -tartar;) as it would precipitate 
gold out of aqua regis, ſo it would readily diſ- 
ſolve copper, I conje 


1. might both diſcover, 


all accuſe it) contained any copper, and if it 
did free the gold in great part from the baſer 
metal: and indeed I found, that after the uri- 
nous ſpirit had precipitated the gold into a fine 
calx, the ſupernatant liquor was highly tinged 
with blue, that betrayed the alloy of copper. 
that did not before appear. 

I hope you think, Pabel, thatit i is be. 
cauſe; theſe inſtances are more pertinent to my 
deſign, than many others (that might have 


been  CbRituted) 3 in hn more valuable, 


that I have mentioned ſuch conſiderable ones; 
and I ſhall not repent the naming. of- ſuch in- 


ſtances, if they have let you ſee, that even 


mean experiments are not to be deſpiſed, but, 
that the meaneſt may be ſometimes, not only 


uſeful, but more proper to convince ſtrangers 


red, that by the affu- 


3 XPRRI MENTAL PHILOSOP Hv. 

Gagat alt; I bathed the ſtained 

9 FT 1 
| former 


it, than experiments of a higher and abſtruſer 
nature. For as in a ſhipwrack, it may more 
advaritange the diſtreſſed pilot to know the 
3 of 4 bladder filled with wind, 


properties 
me caſes, the 
more obvious and Lüge experiments may be 
much more welcome and ſerviceable to us, than 
others at other times much more conſiderable. 
So true is that of the wiſe _ "That * 
125 is beautiful in its ſeaſon. | 
Fox my part, I am very apt to hy : that | 
_ natural-plulpfophy will prove more dy more 
ſerviceable; both to ſingle perſons in their par- 
——.— and to trades themſelves in 
general as by other / ways, ſo eſpecially b 
making a further ſearch into, and — 2 
tecting new qualities, or diſcovering unheeded 
uſes, of the productions of nature, and of art, 
that are already know]... 
I will not here take notice of wihke ey be 
further hoped for in the detection of medical 
virtues of things, becauſe I treat of that ſub- 
ject in a more proper place: and as for the 
mechanical uſes (if I may ſo call them) and 
applications of the: works and laws of nature, 
though he, that gazes upon the ſeemingly great 
variety of productions to be met with among 
tradeſmen; and in the of artificers, ma 
be tempted to think, that art has curiouſly pry- 
ed into, and imployed, almoſt all the materials, 
that nature cduld afford it; yet he, that ſhall 
more narrowly and ſeverely conſider them, may 
ealily diſcern; that tradeſmen: have really e 
with but very few of nature's productions, in 
compariſon of thoſe they have 3 3 
and, that for the moſt part, they have, in the 
things they daily converſe with, ſcarce made 
uſe of any other, than the more obvious qua- 
lities of them; beſides ſore few more lurking 
properties, which either chance, or a lucky 
ſagacity, rather than inquiſitiveneſs or ſkill, 
diſcovered to them. And indeed this great 
variety of productions we have mentioned, 
eeds more from a manual dexterity of di- 
verſifying a ſmall number of known things in- 
to differing ſhapes, than either from the 
plenty. of natural or artificial productions they 
work upon, or any diligent or accurate ſearch 
made into the qualities of thoſe productions. 
But becauſe; to a conſidering man, it cannot but 
be obvious enough; that the uſes of the things 
they deal in, and much more thoſe of other 
eoncretes, which they are not engaged to ob- 
ſerve, have not been hitherto ſufficiently in- 
quired into; I ſhall content my ſelf to add, 


that if men were but ſenſible enough of their 


own intereſt, and in 3 thereun 5 would 

their eyes heedfully open, partly upon 
2 of things, and partly upon the 
applications, that may be made of thoſe pro- 
perties, to this, or that uſe in human life, 
they might not only diſcover new qualities 
in things, (ſome of which might occaſion 
new trades,) but make ſuch uſes of them, as the 
diſcoveries themſelves would never before-hand 
have ſuſpected or imagined: whereof Imay,God 


to natural R of the manifold uſkes of * give you elſewhere divers inſtances. 
VOI. R r 


SECT. 
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8 10 — 1 dare — — 
nonice of, that for the freſnly intimated = 
vou will there find omitted one of the 


3 
ind 3 ſuch as many falſe 
eee e the pre- 
Judices, by which men have been/hitherto im- 

on abour-fubſiantial forms, 5 


2 encouragement 3 want of natural hi- 
ftory;; want of curioſity z want of a method of 
enquiring 3 want of a method of 

ing r 1/0 want of mathe- 


to all which bu too W 
> might be added. 
not think it 1 
in — N 
3 recommend 1 
poſes future proficiency: in them, if you 

der the nature of my deſign ; which is not to 
make an elogium 'of natural philoſophy, imper- 
ſect as it yet is, but to ſhew, that as it may be, 


endeavours oy 
other 


fince, as I long ago intimated to you, my pur- 


5 learning : and I the rather inſiſt on the things, 
0 2 


| tural philoſophy, 
_ conſiderable is now+(at leaftwittiour 


er 
= — * 1 make no doubt, but that many 
| a wo do what hep col ot ear, may yo 


or illuſtrating 


and mechanicks want of aſſociated 


and probably will be, improved, it may afford "A 
conſiderable advantages to mankind. And 


— — 
ſent men's opinions of the impoſſibiliry of 
doing great matters of the nature of thoſe 


223 are ſpeaking of, as one of the chief 
obſtacles to the advancement of real and ufeful 


| many ages | 
2 wrench —— 
— 7 have. met with 
. ka —.—— 2 | 
ons, ve. 
to perform things a x to the 
3 tions * 22 : 


; fall preſently to believe them- 
perſwade others, that 


ſelves, and to 


e infuperable difficulties): to be perſomed — na- 
tural philoſophy iitſelf, e „Whilſt men 
amuſe themſelves about {j tions and trials, 


that ſeem not to tend directiy to 


3 
* 


5 B 409, Ln the luck to light upon 


all the 2 


7 | 


fiology is able to 
(to take notice 


men are not en- 


be very uſeful to men's intereſt, 
4 2 
v eee 

y Verulam, whereby experi- 
ments are ſorted into luciferous and fructife- 
rous, may be oe right underſtood): of com- 
mendabie it would much miſkad 


diſowrer 6 us 8 at 


other 


8 . 


br to the N ne yet certainly there are few | 


Ws 0 perform ſomething of 


_  frudtiferous experiments, which may not readily 


them, or at Teaft 


become luciferous to the attentive conſiderer of 
them, For by. being able to produce unuſual | 
effecte they either hint to us the cauſes of 
acquaint us _ ſome of 
the properties or qualities of the things coricur- 
ring to the woe Ny ork of ſuch effects. And 
on the other fide thoſe experiments, "whoſe 


more obvious uſe is to detect to us the nature 
cr hauſes if thing, may be, though leis wh 


247 mewhat a remoter way, 


eed erbus. For ſince, as 1 
formerly obſerves, man's power over the jk 


tures nſiſts in his knowledge of them; what 


ſhould y 


Fade ready | 
reſerve more for the laſt eſſays of this treatiſe; 


_ unfit to be 


41 


> yer of things may 


acquainted with it, to 


1 


Numb. 
uli. 14. 


tionately increaſe his power. Fats 
991 


teeming with 


the 


ever does increaſe his N does propor- 
perhaps 1 


ot much hypert olize 
ture to ſay, thatthere is carte any conſide- 
rable - phyſical truth, Which is not, as it were, 


fitable inventions, and may 
ll and induſtry, 


not by human 


truth. To countenance this opinion of mine, 
given you ſome inſtances, and 


having obſerved it to have been a 


| fault, which, though mn enough to the 
intereſt of mankind; is 


eee Fare 
perhaps more to them, rhan'to'othets, to con- 


incident to the 
philoſophers, and 


elude every thing 


thing do be e or, at leaſt, 
attempted; * 
'the bn aokly known qualities of 


in wilderneſſes, and not by 
the highway*s fide, ſo divers admirable pro- 
be found; out of the 
cuſtomary or beaten roads (if I may 
ſo ſpeak) of nature; and that philoſophers 
are oftentimes deceived, when they think they 
think may have made a true and perfect 
analyſis of the poſſible ways, whereby ſuch and 
ſuch effects ma Bo prodeceſt For nature 
her ſubtlety es tranſcends and illudes 
ſubtlety of human ratiocinations. 
And as ſhe may have quite other ways of 
working, than we are 0 fo the know- 
ledge of ſome peculiar and concealed pro- 
perty of a thing' may enable them, that are 
perform that with caſe, 
which, by the known qualities of things, is 


either not 4 og ns or not with- 


es Mi ſeeming - 


aradox' you may find in 
3 and in the mean while, 
in ot OR A Re So Having 


attempted ſome things, and poſſibly perform 


a few in natural philoſophy,” would keep the 


world from expecting any great matters from 
it, I ſhall venture to ſay of them, that as the 


Jewiſh ſpies; though they brought their coun- 


our of the land of Canaan, ſome few 


of the goodly fruits of that foil, yet bringin 
3 account of the 


ſhauld Ten- 


be made the 
fruitful mother of divers things uſeful, 1 

to mankind in general, or at leaſt 20 the 79 
cular Renee and dexterous appler that 2 


| ſent attainments. What he 
The incom 


is this occaſion ; and partly, 


Evrrnnnentar nr. 


ficulties they were like to meet with in con- 
- quering it, did the Mraelites more harm by 
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their deſpondeney, than good by their fruits 


ſo divers of the authors we are ſpeaking of, 
though they may have preſented us, with ſome 


mental learning, 


report concerning the ſtudy of it, and thereby 
deterring irreſolute perſons from addicting 
themſelves ſeriouſly to it, they have more = 
judiced them by their deſpongency, than ad 
ed them by thein expetiments. And thaugh 
179 not, a pf would not, ſeruple to per- 
ue the Fall, and tell you, that as only thoſe 
two of the ſpies; Caleb and Foſhua, who made 
no doubt but, that they ſhould conquer the 
fertile (though never ſo well agree land of 


Cakes did really. poſſeſs it, cir  difanj- Numb. 
mated brethy {Seven a, an ing in the 
- witdernefs j fo none but thoſe ge 


nerdus 1 2 


ters, that dare boldly — upon the di 
culties, that ſurround the knowledge of nature, 
zrouſly to overcome them, and 


are like pro 


poſſeſs what contend for. 


Bor I muſt leave this eſſion to 
to the laſt advertiſement I am to give you, 
which is; that I know you may poſſibly ex- 


pect, that I ſhould ſay Getting to you di- 
ſtinctly of the chief means; by which the natu- 


raliſt may probably advance trades, and aſſiſt 


man, by the bleſſing of the author of nature, 
to recover. part of his Joſt empire over tlie 
works of nature. And J confeſs, I have 4 1 
than once had thoughts of a kind of pro 

I may mink for the advance 5 


attained & i 15 ylicks (both as to eory and 
practice.) A account of what is at- 
tained already. The imperfeCtneſs of our pre- 


ps men now enjoy. 
ncy of our preſent helps. The 
hindrances and the cauſes of them. And the 
means and — that may be employed. To 
which other heads might in caſe of need be 
added. But notwithſtanding the tions you 
may have, that I ſhould handle ſuch ſubjects 


by and the thoughts I have had about them; par- | 


poſely waved the treating of them by "them- 
ſelves in the enfuing eſſays, partly, becauſe 
theſe unelaborate 
for a juſt treatiſe on the ſubjects handled in 


them, containing bur ſuch looſe experiments 


and ee as could N too r 
impoveriſhin er rs, ut together on 
1 5 5 e 1 1 in 
effect been careful to mention ſeveral of thoſe 
things, that you might to find ſe 
rately treated of; but knowing, that a far leſs 
eye than your's may eaſily, if 
there be occaſion, diſtinguiſh them, I thought 


it more convenient to interweave them with 


the other parts of the following diſcourſe, ſince 
every propoſition of a probable way to improve 


iloſophy is alſo a ground of FG thoſe 
amo that may be hoped for from phi- 
lofophy 9 


o F 


acctprable lite 7 their enquiry into experi- 
et by bringing up an ill 


iſcourſes are not deſigned 


xiv. 28, 
295 30. 


of 4 Pee hy, conſiſting of fuch . 5 
| ſpe& of what 1. Decay may be 
ways of applying” them; without 

— that as many fimples of excel. 
lent virtues 
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, | ellay; diſcern how pſeful mathematicks may be 
| | may be 
4 f 'of p e male you; [think 10 phyſics glow often; wiſhed, that 1 had. 


chance remember, that when, you: were Con- and the culti ting of ſpecious Alge- 
1 0 1 amt re thoſe ſtudies, I. confeſſed to you, e e the good part. 
=_ that the great authority of ſome famous. mo- af that time and ny — 1 pent about 
1 | Tos dern naturaliſts bad, for a Fhile,. diverted me V ing and fortification, - (of which J re- 
from 1 member 1 once wrote an entire treatiſe) and | 
other pratick. parts of mathetaticks. .. 


1 > . indeed, l *hinks thats eee knowled 


ways — me be 10 k. viceable-to -——— 
= - . — Foe Sg — Laue rs, that 1 ſhall 
%%% STE 
1 1 enough to be aſſiſted by it in the con- ſiology, char thoſe, who pak 
= icmplation of nature ; and that one needs not have, for the moſt part, 1 
— : —— eg Bu in the mathematick | 
all. venture to. propound ſomething. to you write to you on this Abate: 1 


5 oncerning this laſt named ſubject, e becid know, that others prevented me 
= _ lince, otherwiſe. you may, be. (7 what bo though the learned 1 — and ſome —_ 
4 once was, Fs the | Beat authority of thoſe mo- expoſitors of Euclid, have gn — of the 


1 5 dern ſo 


2 tp. ho world bas £ 
Ko rig. x ve the uſe of uſefulneſs of geo 


diſciplines, chat con ider 1— Eirtvn; 2 


= ty. ang figure, to be rather Gd he ate bf ke aticks-in general 
HB | PRE. to a ſt, the Vet it is left free for geo 6 0 v0 —＋＋ 


5 1 io be matter. (What is the ſubject of this 

| : eſſay) * 5 of 
men mathematicks, in reference to modern — Ja 
4 . 5 to. be of any and therein not only to the notions of the cor- 
wa ..2; good \natu- puſcular philoſopby,, but eyen to. deere and 


3 Fel 5 age Opinions experimental knowledge, 
| IE 35 mathematician .,_N ow there are ſcveral To a 3 
; r modern ſkill. in mathematics may be uch to the 


1 have broached or maintained con- Experimental e. For there are ſome 
3 -- EQ ; | 
| 1 ob oY 5 general 


by them, is 4 agent 
or efficient, than the nature of the body it ſelf. 


oy: 

6 $8? 
1 
& ” 
- 


1 of Gmbolica 
— — modern Algebra) ſeem to 
me to afford men one of the cleareſt exerciſes of 
reaſon, that I ever yet met with, nothing be- 


ing there to be performed without ſtriẽt and 


watchful ratiocination, and the whole method 
3 of that appearing at once _ 


the paper, when the operation is LU 
| Saeed the analyſt Pl laſting, and 
were, viſible ratiocination. 


Bur, Pyrophilus, I may not infiſt « on thats 
or the like general uſes of pure mathematicks, 
iſince there are divers others, which more im- 
mediately reſpect natural philoſophy. 3155 


Ans to ſhew this the better, give me leave 5 


r a couple 

Tun Rt. is, chat the 8 which 
ahi: mathematician concurs to exhibit, do real- 
I belong to the cognizance of the naturaliſt. 
For when matter comes once to be endowed 
 vith; qualities, the conſideration how it came 
ion rather about the 


So the image or picture, that a man ſees of his 
face —— — though that be an arti- 
ficial body, falls as well under the ſpeculation 
of the naturaliſt, as when the like picture is 
Preſented him by calm and clear water. And 
the rain-bows, that are often artificially made 
in grottos, by diſperſing the water of fountains 
into drops and ſhowers, have a juſt. title to his 
contem as well as the rain bow that is 
formed in the clouds. And the ——— 
are admired in ſome of thoſe grottos, purpoſe- 
1 and artificially contrived to afford rare ones, 
do as well belong to his „ as thoſe 
that nature makes in ruder dens, and other ca- 
vities of hills and mountains. And indeed 
moſt of thoſe phænpmena require (for the 
main) the ſame ſolutions, whether the ſkill of 
nde or do not intervene to exhibit them. 

Tux ſecond conſideration, which I am of- 
| ten obliged to repeat, is this; that ſince man's 
power over the creatures depends chiefly upon 
his knowledge of them, whatever ſerves to in- 
creaſe conſiderably his knowledge, is likely, 
either di or in its conſequences, to add 
to his power: which two advertiſements being 
thus given you, Fyrophilus, I now advance to 
the whoſe meinen e- made me 
. e | 


1 53 ih r 


4 - £0 faſt, theſe difviplines teach men 


the nature and propertics . both up- 
Ver. III. 


- 


more of 


7 wb bd ws, and the relations (for 
they can ſcarce be properly called proportion) 
betwirt the ſurface and ſolidity of the fame b6- 
t dy. It is true, that matter, or body, is the 


ſubject of the naturaliſt's ſpeculations; but if it 


8 — — be alſo true, that moſt, if not all the operations 
8 Et keeping ghts' from of the parcels of that matter (that is, of _ 
— eu hem: to patience of ral bodies) one u on another. de end 


| receives from their degree and their Bene, 


"as the chief mechanical affections of the parts 
of matter; it can ſcarce be denied, that the 
. of what figures are, for inſtance, 
s capacious, * advantaged | or dit. 
advantaged, for motion or for reſt, or for pe- 
netrating or reſiſting penetration, or for the 
being faſtened to another, &c. muſt be of con- 
ſiderable uſe in explicating many of the ph#- 
nomena of nature; and it is ſufficiently known, 
how much of the doctrine of figures may be 
learned fro from geometricians, who treating ex- 
; 2 and co 3 of triangles, circles, ſur- 
faces elliptical, parabolical, hyperbolical, and 
other plain figures; as alſo of ſpheres, cones, 
cylinders and eſpecialhy ptiſms, pyramids, cubes, 
and an Frog bodies, intimate alſo the me- 
thods of judging of the figures of other bodies, 
that are either compoſed of them, or may, 
by reaſon of ſome I e be referred to 
them. 

Turns are den properties as well of 
planes and ſolid figures, and their habitudes 
to each other; as of ſuch lines as are deſcribed 
by motions, or wherein motions may be made; 
the knowledge whereof may be. of good uſe 


not only to the r tbe naturaliſt, "but the 


e 80 
T0 Wo che proportion, that cb e 
has demonſtrated to be between a ſphere and a 
cylinder, and either of thoſe to a cone ſo and 
fo qualified; or to know, that a triangular py- 
ramid is the third part of a priſm, having the 
ſame baſe and height; and in a word, to know 
the proportions between geometrical bodies, 
may ſometimes be of good uſe, in caſes, where 
'we can procure the one, and not the other, or 
at leaſt not ſo well as the other. Of this an 
inſtance is given us by the ingenious Marinus 
Gbetaldus, (as find him cited by a late ma- 
thematician) who tells us, that Gbetaldus find- 
ing it very difficult to procure an exact me- 
talline ſphere, wherewith to examine the pro- 
Portion, in porn of weight, between heavy bo- 
dies of the ſame bulk, found, that yet he could 
get a cylinder of tin to be turned true; and 
having there with made his experiments or ob- 
ſervations; it was eaſy for him, knowing out 
of his Archimedes, that the proportion of a cy- 

linder, whoſe baſis is equal to one of the great 
circles of a ſphere, and whoſe height is equal 
to the diameter of that ſphere, is to that 
ſphere in ratione ſeſquialterd, as they ſpeak, 
i. e. has the ſame proportion, that three has to 
two; it, was, I ſay, eaſy for him, who had 
often had occaſion to weigh his cylinder exact- 
ly, by ſubtrafting a third part of the whole 
weight, to find in the remainder the deſired 
weight of a ſphere of tin, whoſe diameter was 
8 equal 


A I CK S, Ge x55 


age or wake . ney Sin ee 3 
4 the cylinder ? which weight of a ſphere-of a A nn 
= | known -digineter being -once obtained, be de- any number of pounds; 4 
= _ duced from them the weights of rhe other and one; and u — 1 
. ſpheres he had occaſion to imploy, about the of pounds from —— ker 
| 2 re A 2 — 
much made vers mathe- to many is beit 
ticians. And what applications I have made found out by: fymbolical-anthmetick;: or alge- 
— eee FP. - ra, by which I have-taken-pleafure! og . 
Wie form por); SF ind Dy ©" Gre a. problems, mnt any reg 
I being alſo taken for g grants d by-divers cable, not 
1 | - modem geometricians and engineers, that the 13 
= excellent alles, and his not negenerate dil - it may be of o great N 
=. „„ de my body, ge an cnt buſy your | YN 
2 heavy body, projected, and even the 1 the end — ab, 6 to 
bullet, ſhot out of. @.cannan, deſcribes, to he ſhew, what weights are to be aalen in ; 
pacabolical it may be of moment in the prat- 1 
tice of gunnery, and in reference to divers ex- mh 
NZ FD preidiean th bn aki with other projected bo- of mat | Wi 287 
= | dies, to be well verſed in the nature of the pa- Toſthe former inftance,' -pfithe: uſe. that an 
_- rabola and parabolical lines, which are alſo experimenter may make of p 
a thought to be capable of doing wonders in TI might "oif nk de: delivered in 
burning-glale, in caſe theſe metalline ſpecula a D add the warn — 
| brought to a parabolical figure z one of the combinations, that be made of any 
whoſe remarkable properties is, that all the number of things: — which ſome ma- 
beams, that, being parallel to the axis, fall thematicians call chmbinatoriu. For 
upon the internal ſuperficics, are reflocted to though I remember not to have found this 
one 8 where conſequently, if the method fully handled in any one author, even 
burnin . «wy thing ler. the heat muſt among the modernalgebriciansy yet, as it i del. 
be re tenſe, of y in compariſon. of a vered by ſome arithmeticians, gra no mean 
Serial N of the ſame bigneſs. to be deſpiſed, but, as it ma mill; Ender 
2 — — 


AND as fo — tful and berreative expe- pot. WE — 

2 | 0 ae one of that. fort, by dhe naturaliſt, to be on conan ocaice we | 
hich depend upon the figure — ry ſerviceable to hi.. 
lindrical, 3 8. Wa may cake notice in the meer place, 

2,1 might here-tell you, —— takes that mathematicks may 

pure mathematicks themſelves, ſetting: 1 

the alliſtance they are wont to give to mixed thoſe, that are pro | 

ee may be of uſe to human hfo, Alge 1d 1 athematical ſubjects in conjunction 
and to the expetimental naturaliſt 5 of which I with others. iv as lat ee eee 
ſhall give you, 48 ſpeciman, this notable War wittched pe ay Poe 06S of 

pl., , mathematicks has made naturaliſta otherwiſr 

Tux properties "of ee — geb- ery conſiderable in their way, frame and pro- 
metrical progreſſions. in numbers ſeem to have - 9 ſhewn in the accounts 
: very little to do with the practice of - weighing —— paraphiaſt Lurretintn, 
out things in hops and wareboufes. And yet give of the ſun, and other: celeſtial bodies. 
by the knowledge of the double. progreſſion, And indeed what ſatisfactory account. can be 
beginning ö — given of the varying lengths and viciflitudes 

that, wherein the conſequent is ſtill double to of days — and the eclipſes of: the 
the antecedent) as 1 2, 4, 8. à great deal of eee, the ſtations and retrogradatiom 

cumber, and ſometimes of charge, may be obſerved in planetz, and other familiar cnleſtial 

4 For wich three weights you may weigh phænomena, without ſuppoſing theſe 

he pounds, that are from one to ſeven in- mundane bodies to have ſuch fituations 1 
au with four weights, all choſe that ex- ſpect to one another, and o move. in fuck 
cxed not Ginn. pound; upon which obſerva- lines, or at aſt to: be made io appear to move 

| ion. is grounded. the diviſion of ſome boxes or in them by the motion of che earth in fich a 

ſets of weights, dec by our goldſmiths. And poſition, and in ſuch lines? Nay, hom with- - 
if you would, as is very uſual, put weights out the knowledge of the dofirine of the phone 
(when there is ocaſion) in — 792 to help vill the naturaliſt be able td malte any ſober 
the thing to be weighed to bring the ballance and well grounded judgment in tht grad. and | 


= 


* 


© an æquilibrium, than the tripple progreſſion noble hich is the true ſyſtem of the 
(i. S. where the numbers increaſe in a triple world? 9 endeavoured to be ſolved after 
Proportion, as 1. 3. 9.) has a much more no- ſuch differing manners by the Ptalomæans and 


_table, pi for our purpoſe; 3 OG the Tychonians and the 

which, - the induſtrious Kifelius concluded, that ——— 93 leſs and more —.— . 
; wg you may weigh any number r then the knowledge of ccleſtial 
L 4 from. one co thirteen jncluſively; e Toy ge" — 


tly 
„ Archimed. propolit. 3 2. lib. 10. de ſphæra & cylindro. n. 


a lene might 1 take pleaſure to 
the better Hort of teleſoopes, 
y way, und in other parts of 


: 


— 


nts us, tat Whar we krow of io 
— — 


5 — is dur a point to it, taking 


up a” r n vie 
cunter- in the ſphere. 32 13 ©1246 1 
Tun uſefulneſs alſd of ma abt 


is Hkewiſe Opry 
gave mew/oinght not £0 — this and the 
of learning, wirhout which, as I 


was lat ſaying. they cannot know ſo much, 


* 2 22 4. 7 \ 


aticks is mar Baht 1 
pheomene of that ner which the wp 
raliſt is beholding, w | 
account is given of them by ous Sr 
phyficigns}*and- other writers, without encep- 
| ting many good; anatomilts, hat have been 
ſtrangers to mathematiclas, in co 
Wut has been done (not to mention Euriid, 
Alhazen, and | Vitelius) by Kp, - Scheiner, 
Herrigon, and fome ther modem e 
matieian s 


And it is evident 20: theſe, that as de. 


quainred"with dioptricksy/-that--without Toine 
knowledge, not only only of the properties of con- 
ver bodies, and of Faho ian er refraction from 


Ke. it is omoſt inpotible, either well 
| ——— of the phenomena of that 
nobleſt of our ſenſes, cer or to make 
a well grounded judgment of 0 ers explications 
of them. He, that is altogether a stranger to 
this part of mathemaricks, will ſcarce be able 
to conceive the reaſon of xhe admirable fabrick 
of the eye, and how the chriſtalline humour 
does by its comvex figure (Rke a lenticular glaſs) 
re n ee ee (or atleaſt the 
cils). that proceed from the — — 
ooh they may paint the more lively pi 
ir upon the retina at the bottom of —.— 
nor will he underſtand why, by reaſon of the 
deenffarioniof the beams within the eye, this pic- 
tare muſt be made inverted, though we appte- 
bend the objects themſelves ina nght poſtu 
nor why {mall objects, placed near the bye, 
where * are ſeen — wide angle, appear 


| cians call a ratio, and if more than two, a 
the ſiey;- "that ſeemniot ſo: much as whixiſn to 
ä — I cannot but highly prize a ſcienve, 00 


univerſe as the globe we inbabit 


as/whether'the rere um moves or 


Turan aro allo divers f enomena of nas 


woof 


. n with þ 


re. FRET ET 
; a greater diſtancs from 


And much lefs will 


kn be able. de underfiand. che r hag . 
F exhibited: by con- 
cave, convert, conical, and 
in. the\.catoptricks, or doctrine of reflex viſion, | 
nd e yer ire t the nat 


cylindrical glaſſes, 


that 


db A 8 Ano that em he 
W bodies, or of ſevetal parts of the ſame 
body, and ſo likewiſe from their degrees of ce- 
letiry in their motion, there will ariſe a certain 
reſpectʒ which if they be but two, geometri- 


ne tee td { theſe terins are oftentimes 


hfounded, and proiniſcucuſly employed by 
authors:) and kids þ proportion is lo Recent 


to be met with in the works of him, who by an ; 


eminent, though a phal writer, is truly 
faid to have made all th ge in number, weight, 
and meaſure; and knee ce doctrine of pro- 


portion, as ſuch, belongs to the mathematician; 
as the nobleſt part of thoſe ſciences he treats of; 


1 think ir may fafely enough be affirmed, that 


he, that is not ſo much as indifferently ſkifled 
in mathetnaticks; can hardly be more than in- 
8 en in the fundamental principles 


9 4 — Nor perhaps would it be ran 
to lay, tha e fifth-book of Euclid's elements, 


where the doAtrine of ropottions is chiefly de- 
livered, 2 ve * inſtructive to the na- 

Wag dle fifth book of Ayiſtotles phy- 
ficks. And therefore 1 do hot fo much wonder; 
that Pas ſhould over the gate of his ſchool 


tan ON rae. (83%; deer. down) _ 
ing the entrance” to perſo dns uvnaequainted 


with * As unfit to {Jade of What s | 


there taught. 

| Nay this, though you wa think it nge 
is very true, that there are ſome confiderable 
na of nature, which are fo far from 
in ; explicable by their cauſes, that men can- 
not 
them. without ſome knowledge of the doctrine 
of pr As, for inſtance, when the 
teacher of apticks tells us, that the increments 
of light are 95 Ae nations 1 


;65 of ſacundum guas à cbrporibus Pevedunt, à quibiis 
* primum — 'v he; that * of 


proportions, cannot tell fo much as what they 
mean by is. theorem, much leſs whether or 


no it be trur. And ſo, hen the ſame propo- 
ſition is by the diligent Me}ſenms * applied alſo 


to ſounds, a cotimon reader would not atall un- 
derſtand him, if he did not add by way of ex- 
planatioh, that if, for inftance, the noiſe of a 
piece of ordinance be heard a off, that 
noiſe will be four times , if it be heard 
but at the diſtance of half à league. Nor will 
this exaniple it ſelf give ſuch a reader, as we 
ſpeak of, a eder underſtanding of the propoſed 
theorem. But a conſidetabler inſtance in this 
kind may be afforded us by the noble diſco- 
very of the moderns, eſpecially Galileo, who 
obſerve; that when à heavy body deſcends 
through the air, the ſpaces paſt through, from 
the beginning to the end of the motion, are 
among themſelves in a (not double, but) du- 


plicate ratio of the moments or equal diviſions 


„Harmonie. lib. . prop. 12, 


es. 


much as underſtand what is meant by 


ot dee 
_ know! jar hat Frags 
-* be vs wege bur! it — an * ſort. 
. = 12 be Putte 1 e at G 
15 53 0 8 bi elfi00>Jiaverob that n 
13 bullet of han pound will, in the ſpace ol 
one minute of an hour, deſcend an hundred 
Elorehdine-oubits,a(whith ſeme 3 2 o be 
100 feet of dur, and conſequently, faith Mer 
fen, four . one ſecondl, or ſixtieti 
part of a mines and by adding, that the 
bullet falls in ſuch a ratio, that the acceleration | 


oßthe motion id made actording-to. the 


greſſion of odd numbem, beginning framman 

_ ynite,, or one; ſo that if in the: fuſt moment 
Al time the weight fall down ne fathom, in 
the ſecond moment it muſt deſcend: three fa - 
mom; in the third, five fathom ʒ in the ſoutth, 
ſeyen; in the fifth nine: in the ſurth, eleven 

andi ward. Whence Merſeunus gives this 
9 rule, to know hay, far the weight will deſcend 
in a determinate. time aſſigned s and i= 

ing how far it has deſcended, 20.calc 


bog it was in falling, / Regula generatit; ſays with 


he, hc of. Si, Hentur. tempora, I querantur 


| Hones that? itum, 7. \dentur ſpatia. & guæran- 
Tur lendera, inne e alleen, ok 
e 10 nnen: 7 
Diss other in W — 4 
to 1 t ene and:adyantageoul- 
of ſome knowledge in-mathematicks 80a 
tive. natur * it; but, I ſhall content my- 
name one more... viz. that the grand 
) been e ok the Haticks, that in the bal- 
e ing inſtruments, the propor- 
a 9 5 2 8080 the equivalent weights, and their 
_ diſtances, from the fulcimentum or prop, is 
reciprocal, (lo chat it is-uſyal, With butchers, 
- 4 tradeſmen, to weigh in the ſtatera, 
"onal . called. che Riliards,| 10 or 20 pound 
W F: hs hung near the pes 
i 2 od Weights Placed. on other 
5 of,the beam, at 19. orf 20, times diſtance fi 
| from it ) and, many. other theorems, that ſerve 
ts; Explicate\the. propetties of the grand inſtru- 


4 to. 


ihed. by weight, or equixalent ſorcę va- 
y Alapted and Applied) — ell be 
0 an e geometry, 
2 AE de Fae of geo portiona and 
n the Principles and 
theorems df t he IG of may aſſiſt the na- 
 twalifh, both to, erplicate many, of nature's, 
prag ena, ; and_ to, try experiments, and 
Kit, Breat,changes..0n-ther productions, men 
9 92 more readily confeſs when they ſhall 
. many of her works fare but 
f e de gpemte accordingly. A £46: 3 
os Dee AND D/BIVE meg leave, Hyrepbilus, 40 add 
BU laces that the doctrine of, Proportions, 
tis: the ſoul of the mathematicks them 

& Ves, Io it may be of yaſt, though perhs 

beg zuſe in phyſiology too not on 
Vat! Helps the maturaſiſt (as we. have: newly 

it. 8 to underſtand divers phænome 
. but as it. may enable lin ; 

eantivib 1804 1% not | 
10 | 
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ment eee (eſpecially as produced 
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;rtion FR 


Tn. ——5 my which: —— Boar 
haveroccalion to give you hereafter. in other 
Papers ſeveral examples, yet il ſhall now men- 
don two ar three-for-ilhiſtration ales. 
Tana the pendulum is the accurateſt in- 
tnunent, that we yet have of meaſuring ſhore 
ſpaces of time, I preſume you do not doubt: 
and 1 need not tell you, that he, who would 
know, what length a pendulum muſt be of, to 
Were by its ſwing}. ——— ſpace 
ol time, as, for inſtance, a half ſecond, (or 
half the ſixtieth part of a 5 muſt find. 
den dey ph rar tent 
acquanmted 'W1 . proportions: 
butin — in that, as well as in 
the phænomena of pendulums, he may from 
FRO of one: petdulum,..that exactly mea- 
l time, hon making 


4 w_ of pendulyms that ol ſerve, to meaſure 


27 ————7— 
found by frequent triala, that a ſlender ſtring 
a piſtol, or muſket bullet at the end of it, 


; whoſe. ngth comptehending the bullet was 
ſuadnentun lempora, & babebuntur ra- 


de foot and a half, (elſewhere he mentions 
three foot and a 2 2 * Wanna (mi- 
nytes:) this now being taken for grante _ 
ir being a received ecrem cone ing 
dulums alike in all things but length, —8— he 
lengths are in duplicate proportion to the times 


in which their vibrations are re 
AM ſpectively, per- 


d, Or are as the ſquares of the vibrations 
ey. pores, in the — conſe- 
quentiy times are in cate | 
tion to the lengths of the pendi — 
man would, as I was ſaying, have à pendu- 
lum chat ſhall; vibrate half-ſcconds, he muſt: 
not take, as one unacquainted with theſe things 
would be apt to do, a pendulum of a foot 
and three quarters, which is one half the length 
of tkat Wich mihmnter au. whole: ſecond, for 
eee m. would pro 


ouſly, find out how much it iz 
wo. —— (Which oftentimes for; want of a 
ſtandard, he cangot do,) but ſince.the./propor- 
- a lecond: 22 5d 2 
the ſtrings, that are to vibrate theſę two dif- 
keting ſpaces dae —— n ag 
proportion of the times ves, it follows, 
that the length of the ſtrings müſt be as four 
to one, which is the duplicate of the ä 
tion of two to one, and ſo the length of 2 | 
9 ſtring, muſk be ee that of 
Twas, if it were needful,. might be con- 
8 of the learned Ricciolo's, 
whereof I ſhall here give you an example, = 
cauſe. I may hereafter have occalion to ſhew 
you the farther uſe of it. Let us then ſuppoſe, to 
avpid fractions, that a pendulum, that vibrates 
Ss; three intire- foot long, (as indeed 
ſome, modern mathematicians tell us it is, and 
* it a well be according to the meaſures 
re e - 377. 
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chat your: 


\ſquare-of: e which are Goji 
three: foot pendulum makes in 1 fe- 
e endulum, which 


. 
o n Ld % 
4 : - þ * " 
I 4 15 1 
. 4 OR 1 
* 
* e 


— pevpbliſn tried; upon the! hints 
ſuggeſted by geometry's mathematical diſeiptes' | 


_ (elpecially) and others, becauſe many good 
men wiſh theſe fatal arts had been leſs under - 


ſtood.” And cherefore I ſpall rather put you in 


„ miad of the great variety of o nena. 
quae which pure mathematicks have helped men to 
ves diſcover and derive from theſe familiar obſer- 
le vations ; that a beam of light, paſſing through 
differing mediums, is not continued in a 


5 e ſtreight line, but broken or refracted 1 and, 
chat in ſuch and ſuch conjunctures of "circum 


— — — Aud i — 


Vere like to think theſe rules as ſtrange, a8 K 
perſon wholly unacquainted with the nature of 


may do; I would ä conſult expe- 


and the doctrine of proportions 


pendulums, that divide a minute into ſeconds, 
half ſeconds, and quarter-ſeconds; ſince though 


your-trials ſhould not be. very nicely. malle, to the 


may ſuffice to perſuade you, that the 
Js kr — rules are either accurately 


true, or at ſxaſt tte for tha main, and — 4 


words propo 


nue enobgh to be very uſeful 


in many oeeur- 

rences. 
To the above-mentioned 3 afforded; 
17 the 


L We ſo F 
ful to . — — the doctrine of pro- 


portions. And he, that being well maile 


that, knows how to apply it to the a 


; ageording to 
which experience has afforded, Pocher 
neſs of ſuch and ſuch . oy a 
out of his on head compoſe a ſtrange variety 


of new and pleaſing tunes, which are ſo many 
exerciſcs, that man makes of the power his ſkill 


inſtrüments confift;” and over thoſe Which th 
affect. „ IHA 154 
6. I know not, Pyropbilus, whether I ma ay 
not reckon amongſt the advantages, that ma- 
thematicks may afford the naturaliſt; that 
will in many caſes ſuggeſt to him divers 
experiments, whereby to vary thoſt, wherein 
the figudes of bodies, the lines of motion, as 
alſo numbers, and the like affec -· 
tions, which the mathe matician is wont to 
treat of. . — For 
it is very 1 t uggeſted experi- 
ments, : Which either would not be thought on, 


or could not be ſkilfully propoſed, by a perſon 


not verſed in — — 2 may, either im- 


mediately, or upon the ſcore of the applications, 


See Eſſay 


beſt way of lexelling great guns, and the dif- 
fering 


particulars 
Vor. III. 


that may be made of them, prove iceable 
to men: * eg," in one of the follow- 


Jene not to mention to you, * 


variety of trials and obſervations; about the 


diſtances, to which they will carry 
ſuch and ſuch eleyations, and the lines de- 
ſcribed by the mation of the bullet, and other 
R * to the arte of gunnery, 


giyes him dver the bodies, of which his muſical 


t - ſtances; the ſun or moon will ſuffer an eclipſe, 
chat will obſcure ſuch a part of the body, and 


laſt from ſuch a time to ſuch à time: from 


which obſervations of eclipſes divers very con- 


ſiderable things have been deduced by mathe- 


maticians, not only as to aſtronomy, but alſo 
geography, navigation, and chronology. And 
he that 


conſiders, hat the doctrine of propor- 
tions, and of concords (or, as our muſicians 
call them, cords, ) and diſcords, has contributed 
— number of muſical inſtruments, 

that have been actually made, and delightfully 
Agb and at po may _ the naturaliſt 
divers hints applicable to o ſe, (which 
I hall. here: : 3 to intimate, ) he, 
I fay, that ecnliders theſe things, eſpecially if 
he be alſo inted with i ingenious, pleaſant, 
and ſome of them uſeful, experiments, that 
have been, or may be derived wa 13 obſer». 
vations, that whey beam of Lak 

body, and rebounds from 1 1 = 1 of inci- 
dence is equal to that of reflection; that if the 
ſuperficies of the body be curve, the angle is 
to be eſtimated as if it fell upon a tangent to 


A * cer ir ot that if the beam, penetrate 


d come to it through a thinner 
——— it is refracted towards the perpendi- 
cular, if through a thicker medium, from the 


perpendicular; he, as I was ſaying, that ſhall 


conſider theſe things, and withal, what a great 
variety of propoſitions, as Well problems as 


theorems, have been deduced by mathema- 


ticians by the help of theſe few obſervations, 
and of as few propoſitions touching the place 
of the object ſeen by the help of {pecular and 

cal glaſſes, will caſily grant, hath by 

0 3 nyt 360 1 have N a 2 

{1.88993 LB. ie 

. Lede hom to the conſideration, where- - 
with I conclude this eſſay, viz. that divers 


diſciplines, that are reckoned” amongft the 


mixed mathematics, are chiefly' practical, 
and may aſſiſt the naturaliſt in making expe- 
riments and obſervations, which Fug either 
could not make, or could not make ſo accu- 
rately without them : as may appear, partly by 
the art of dialling, which teaches how to mea- 
fure time, gar Sri to 2 part- 
ly by the art o ve, which is of great 
— repreſent ſolids and diſtances upon a 
ſmall and plain ſuperficies, and is very ſer- 
viceable to the limner's art; wherein if ſcholars 
and travellers were more generally conver- 


at ſant, the hiſtory of nature would be far bet- 


ter adorned with lively repreſentations of plants, 
animals, meteors, &c. and alſo by ſeveral . 
parts of the art of navigation, and particu- 

Tt larly 
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(+ 0 Sha it is; from. thoſe. ſpeculative parts of the der pier Wade give eee . pro- 
chat not only theſe ather mare blem f nen pen theſe. 


. al diſci greater ſublime: ſcienibes do alfo in 
955 Mader , l Ape d are called thaſe other | 
mixed mathematicka, may, according to what are wont (by a ſynccdoche) 20! be- \called-me- 
I elſewhere ohſerye, be hoped for. For as chanical, and which it is now-time, - that] 
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; | begin this diſcourſe with ad: general | rs-of th 
vertiſing vou, that I do not here take the things, which in che former-eflay have. been 
term mechaticks in that ſtricter and more . make the mathematics uſeful to 


proper ſenſo, wherein it is wont to be taken, 
Vb it is uſed only to ſignify che doctrine a- 
moving powers (as the beam, the 
 deſornd to; ſome particulars. ME | 
I. FansT-then, the phenomena ede un 
| | | belek ought to be looked/upon as really 


belonging to the ep ao i in its full 
and due extent. And therefore us they fall un- 
der the cognirance of the naturaliſt, and chal- 

| yan lenge. his ſpeculation ; {6 it may well be ſap- - 
3 ; 75905 3 er you u about what fub- poſed, that being throughly underftood, they 
*® jets they anciconverſant. +, cannat/but:muchi-contribute-2o-:the advance- - 
= | Not that dlieſc arts (if you 1 allow them ment of his knowledge, and conſequently: of 
| 7 | | chat name) n of * uſe to the expe · his power, which- we have . ; 
V. 181 | 1 & my ALS wn ww YT 


_ rode; Ni run l. niros orn. 


d and prop 


2 flows. even vulgar. 
it beben 
. this —— 


L 


merſion and floating, which they 
e, DC ſitive E levity, which 
account of the air 


„ that will ſwim in water, being put in- 
to oil, or high rectified ſpir irit of wine, may fink. 
RE Ager 1 fee not why it ſhould not belong to 
phil. er and inveſtigate. the 


| Sor water whilſt 


yeath.ip;z 

mmerſed, or either, greater en than 
it, in | inate 3 an —. 
the 7 will fink Ber 

in a$ im a river 

2 19 L. x woods will ſink low 

than others in the ſame water. For if: 
things be duly examined, as they. may In che 
hap of hydr 

e 


hl 


and the like hagomena will be diſco- fi 

vered; but hy the Aru of that diſcovery 
an 1 may be deviſed 
2 at 


to meaſure and ei- 


— lt | $5 be, or be not prede 


3 a 85 ut in — le N e 
in which the theorems of mechanicks are not 


taken noti of to have an intereſf. 
ing a p 5 r,muſker 


= als hl mecl Banter wal Het 
9 to WAR a-far and ſolid account, 
than the. ancient ex men, or the learnedeſt 
phyſicians, B. are unacquainted with the na- 
nue and of the centre of gravity, 
and 1 8 of n wedge,, Sec. 
III. Nav, there are ſeveral doctrines 
phyſical ings tc —_— be ag explicated, 
Lu ſome not perhaps ee 
withcut mechanics. 

Tur, Which N me ro propoſe a 
whng eee xical, 1 


dered by ew yer 1 and 40. 


fully give them without 
ſtatical, hydroſtatical, &ec. (if! 
3 


in the cauſes 


may ſo name 


to them to conſider Oo reaſon fa 


y en- on juſt now about the ſwimn ; and 


* andre) 47 in 7 woody. though ſome 


why the extent part is cqual to 


eeper.in ſome waters 
in the e as 


not only the cauſe of fo 


7 b ot lorem falt 


1 1 and if forcibly de 


ers included 1 


on ones 
ſwimming, its een 
of Foun body is lighter than an equal bulk of 


Kind; of acer, and; 


= the * is eaſy to be accounted 


as depend upon the knowledge of mechanical 
ee and diſciplines. no 


Or this we have an obvious: example i in that 
miliar obſervation, that we partly touched up- 


in water. For if it 
why wood does rather {ſwim v 
fink to the bottom of it, a 


e demanded, 
Philoſopher 


would anſwer, that wood abounds with air, w. 


being an element very much lighter than water, 
keeps italoft upon the furface of that liquor. But 
this anſwer wi ſcarce ſatisfy a naturaliſt yerſed 


water than 


in hydroſtaticks. For not now to .queſton = 


what is taken for granted, that there is a poſi- 


tive levity, and that the 
that quality, experience 


ir is endowed with 


Tacky it => far Hemi aſhes 1 as are 
uppoſed to contain the terreſtrial and heavy 
pac) behind it, chan many woods, that we 

now. will float in water. And though ſtones 
and iron be, upon the ſcore. of their weight, 


ews us, that though 
17 wood 4 is eu 15 7 7 ſa may F | 


believed to be bodies, that have little air in 


them, yet if the Liquor into which they are put, be 
heavier, bulk for bulk, th: 1 852 21 
Ye 3, as you may 1 


13 by, putting ſtones or iron, 5 
1 
that LL need not here conſider, wh 
nant in a pr 
When! we would know, A 
not ſink in an aſſigned liquor. 
ah tho admit on air, — 
res, or looked upon as 
an elementary BE, e, to be the cauſe of its 
hter than an equal bulk of liquor, yet 


as will, ar wil 
Ax p thot 


the air would be but the remote cauſe. of. its 


cauſe being, that the 


the liquor, and therefore the ſame body, with- 
out acquiring, or looſin air, may ſwim in 225 


e 
Wee 979, 09k ee e 


having bn failed over the ſea, are re- 


corded td have | ſunk as ſoon, as they come into 


harbour, i. et into a more freſh water; and an 
egg, that will fink in common water, will ſwim 


in a ſtrong brine. . Nay a body may (as I, and 


others — tried) be ſo poiſed in water, that 
if the liquor be a little warmer, than when the 
body was poiſed in it, the body will ſink ; as 


it will eg again upon the refrigeration 
of it. 
15 jor Hed 1 this general anſiver of che light- 


neſs of the air will not give ſo good an account 
hydroſtatical principles, why a piece of 
_y will float or ſink, it will much leſs give 
fo ſatisfactory an account, why differing woods 
in the ſame water, or the ſame piece of wood 
in differing waters, will fink juſt fo far, and 
no farther ; whereas, by hydroſtatical princi- 


for, 


5 
or- them) of thoſe phzriomena, i 5. {RY inſtances . 
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ing; 79 9 6 0 what 172 51 Art 
mechanic phanornena, which del 
E 1 i enge 


Heated, but To" 
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55 OD a diſciph 1 
tlie Whole floati : whence theſe corolla- ple. ae 
ries ge body has the "THz A z * 4 0 ca ngen 
= prop ftion. in weight to as mich liquor Urofftaricks,” V . 
equal co it in Bulk, as the Tmmerſed part take notice of by Merſern ws, 
dy ap - >the” whole: body. K — writer, - is thus er nel Van xk . 
is ech erer, as_is equal 1 of ern Ah. e per tabos Agua 
bog Sent Schr, has the fame proper ſed inzqualium altitudinum, habent | 
_ - tion in weight to 1 body, "as the whole bd. Mlicatam rationem altitudinim. Of "which | 
body Has do that part of icfelf; which is be- W Ry i that the fübes are in "2 dupſi- 
neath'the forface'of the cur. 3 'as theſe cate ration b dit of the velocities of the wa: 
vorollaries determine tlie prop! between ter, that ſubſides in, "and funs Gor of them; ſo 
the immerſed and exrant part of "the floating that to make one tube : at à circular hole of the 
_ fo (to ew you, that theſe” theories i diameter” 1 ert 
to practice) they ſu 19 Meg of 
lng Taal and light inſtru | 
deſeribed, to meaſure by 4 ag A are propor 
+ woes g gravities of — ral 0 te b Ld: 17 Ro EEE 
1 as to the ite uaint wi ers other applica- 
the fame grounds, che learned Ste- qui Bend be made, deg” muſt not wy er 
e that if yo know What part of a inſiſted IE at. © es a 19617 
feat body if immerſed In a liquor, whoſe ©" IV. As 1. Porter ſaid er leben 
x 4: alſo known, "as it eafily may ticks fo 1 now” ty of the mechanicks, 55 
181 preſently find the weight of tie they may aſſiſt the naturaliſt to mul om expe 
e ld | uiries, that the will ſüg- 


„Et ir be never ſo much too riments hes es 
ed fo ballances or ftatera's, 2 and ar in | 
h it were « valt hir delt as 4 reto 


e ee © Wie br 5 
erat rule.) by mi pling 100. 000 by 
wil he" 7000, 0 Ib. fo theweight * 
"whole f „ with all that 8 


«"S 


ine ö : f 7 | a 
| 


"a+ - 


be = Fin arg (th a t e PETS Mar pig i ee, En 
N preſumed they will ra Si F heigh en s in his-baliſticks, 'about the forcr and 
yh ed fiphon aw if os © e&s'of bows, and the like "Por rigy bodies. 
out water and quickſil in a faffiierit quan But à yet more noble inſtance is" given; us by 
Ut 38 e i? dis & of the he hol Sod TGililes, who, i We "may 

hon, will not be in à level with che ſurface Jearn fre vinentoi aides, 
0 che quickſilver- in the other, Put 13 or 1 that has given ws an account of © G es ae 
Auge a 1 above tlie bott of the phon: thoughts in that l „ bfſhed ſo 
of hy, ik a piece of iron, and a piece of mar: many propoſitions (of chich he pe 


ble ot # flint, . be equiponderant in the air, or 20, wich the demonſtrations) about the 
If the "ſales be let Gown into the Water, the fiftance of bodies to be broken, and the weigh 
metal a ar far "heavier than the one: requiſite to break them; and the el 
i, I fay, I ſhould alle 2 meer fatitalift borh Which ee Mee be broken bx 
theſe or the Ake qpeſtions, I doubt 1 ſhould weight, has reduced them into the 
. plex him, than he would ſatisfy form, "and pet chem the title of A new 
And it were eafy to add a multitude of art 
couples, whereof a. account will ſcarce o 40 WHT Gul need 10 add! no more, 
be given by a naturaliſt,” that is unacquainted than that he, who knows and confiders, what a | 
with mechanicks, and may _ de * variety of uſeful p f 
one that is ſkilled in Wen. tes may be mechanically deduced" frbtn the ol 
© ſchoolmen to Ariſtotle's - bg q vation of Archimedes, that a folid body weighs | 
Hows” to ſhew them the neceſſity and uſefulneſs 1eFF'in' water than in "the air, by the weight of 
of mechanical knowledge, to give the folution water equal in bulk to that body, will cafily 
of ſumdry phenomena, that frequently” occur, diſpenſe with me for not mY A farther 
I vill only ad en example or i ices on Nr | 
| 110 
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Few in this p lace, betallſe it lf Feral 
ine to tell you „t at divers mechani- cal theorems | 
ute hot anly erte in other theorems; but in 


| 2 applications too, of Which f wah ee. 
after hive occalion to give you ine examples; 
by acquaineig you with the uſes I have made 


ef che lately mentioned propoſition of 415 
he, and ſome corollaties, that pa partly 5 
5 others; and pattly! by üs, Nabe been inferrec 


% FF Fuber the Utilities; Hat may de 
Aberibed to the mechanicks in common, Mi 
| the 1 mote ſpeculative. 55 0 409 al Qi 


an of great uſe 0 the 3 in king +4 
ſüch inftruthents and tools, as for many of his 
Hblervations, rial and other 'purpoſes, he 
may either abſolute y need, or At vaßtaget ally 


"bY: this we ave an example | þ the mari. 
ner's torn piſs,” as it is called; which is 10 ne- 
: to eden remote navigations; whereto 
natural philoſop hy and mankind owes ſo much. 
For though Bas in Porta does, as well as 
other we He ter the invention of che di- 
ective faculty the ma gnetick ene to one 
bf his country- men ( Analphs, in the kingd 

of eas 2h yet 37 confeſſes, chat for png 

the knowledge of making en ſea-comp paſſes 

ſe, this T5 inve Or was n 1 
oye bet hot” d of ſtraw 
the 2 1 


8 no 8 es e 4 1 5 
verticity of tnaghetical” needles, if by thaf 15 
| prop erties of the center of; avity,. of 
nw rates derived thenee, lore fen, 
bop thethatiicks, had not deviſed a way 
5 $6 po poiſe et besdle, that notwithſtanding the 
| ng and toff ing of the ſhip, it will continue 

ontal Eneugh to dire] the pilot ; what 

| gol become of him in thoſe ſtorms, When 
e of a faithful guide ? TE 

hy the help of the centrobarical doctrine, 


Mechanics have been enabled to make thoſe 
ng 15 whoſe ph#riomena_ are Ve! 


2 


* and though, as far as 1 have tried, they 
yet dem . enough; Yet it may very 
offibly happen, that farther obſervations * 2 


35 1 5 to ſome theory, e practica 
ferences ntay be deduced. 

AN d'you wilt the more calily believe, 
that the mechanical applications of cetitroba- 
rical notions may be of immediate uſe, if we 
conſider, that by virtue of them, divers wri- 
ters, and others of unſuſpected credit, aſſure 
us, that they have made a kind of lamp ſo 
poiſed, that one may roll it up and down like 
a bowl, without overturning the veſſel that 
contains the oil, or extinguiſhing the flame. 


FR * the knowledge, that compreſſed air 
has a ſpring, whereby it reſiſts farther com- 
preſſion, and a flight contrivance to make uſe 


of this pneumatical 9 an acquaintance 
You III. 


poſition of Archinides' falls in the more I, 


* mine 7 a 17 d engine, 8 erer 's 


found mentioned in a printed book, by 
Which he was a great gainer, going. When. he 
vas well farisfied for his pains and hazard, to 
te bottom of the ſea, and by the help of this 

ine ſtay] ns there ſometimes for 190 hours, . 

ml he had. fetched Pp valuable things, out of 
funk. ſhi cables 50 0 their Suns, 


Ps, and t 
that they might N be buoyed up. 

B 17 there might be given ſo. many exam- 
Ples nſtruments and tools, that are uſctul to 
the naturalift, and for which, yet, he ought to 
be thank the ec that it were tedious to 
enumerate them, , elpecially ſince the ſhops of 
mathematical inſtrument· m akers, and other 


tradeſmen, may ſupply. you with enough of 
may them, to verif What thi 5 paragraph Loud 
perſuade, 


VI. I ſhall conclude the confiderations I de- 
5 for this effay by this, that as the .know- 
edge of the theorems of mechanicks, and the 

radtices, wh ich have been thence derived, ma 
very much afliſt the naturaliſt. to make ND — 
mechahic: 7 EN ergo according to the exi- 

gences of his ſeyeral purpoſes; ſo one 890d 
IR contrivance may be. equivalent to 
and may, perhaps actually Produce ma Gage 
experiments. 

f E former part of this propoſition will 
not, 1 think, require much proof. 10 a man 
muſt be but 1 5 7 55 that ſhall know 
the. properties of the center of gravity. e 0 
leavers, ballances, ſcrews, wedges, and ot 

ments for increaſing force, and by fre- 
 quenting the ſhops and work-houſes of neck 
nitians, ſhall have ſeen variety of, engines 
inſtruments to compals. different R if 5 | 
do not, from the ſurvey and conſideration of all 
theſe, grow.more able, by compounding, vary- 
ing, and otherwiſe improving them, to deviſe 
ſoch means and expedients, as he would not 
Tu have thought on, to make ſome trials, 
that he could not make before, and to make 

thers more accurately, or more ee 
e way or other better. 

Aw p as to the ſecond part of our Propo- 
ſition, namely, that one good mechanical con- 
trivance may be as conſiderable as many , parti- 
Eular experiments, by enabling the naturaliſt 

produce either numerous, or noble ones, or 
BY it may be manifeſted by ſeveral exam- 


ples, 

wel D. I ſhall begin with ſo "$107 * a one, as 
tha afforded by valves, or trap- doors. For 
as flight and obvious as the invention of them 
ſeems, yet not only we owe to them a great 
Variety of pumps and bellows for oeconomical 
uſes, but they make very conſiderable parts of 
ſeveral other engines, and may, as ſome trials 
have informed us, be applied about ſeveral new 
experiments, eſpecially if they be made of 
braſs, and yet ſo ſmall, that like ſome of thoſe 
I have had made by ſkilful workmen, (who, 
when I firſt directed them, told me, that they 
could not be made,) they may be uſed, not 


only in ſmall W but in N them- 
ſelves. 


Uu . By 


* Mag. Nat. Lib. VII. cap. 7. 


- Bi het er hat ves, andthe Evo 
ledge of the ſpring” of compreſſed” air, "have 
bee made thoſe wind. guns, which ma 


iy be 
yed, not only- to weigh, the air, (whoſe 


Weight we found ther to evince, but pot de 
 *rerminie,) but tc kill” deer, and other game, 
| Sichour making 4 gear noiſe, - 125 2 
friglit away the gh mantras: 
Ixðx I did not Fyreplilu, Tore that W 
tlie following cls of this ' treatiſe, ' 1 hall 
"aye 94 80 to mention ſome other inftances 
ofthe ſervice,” that mathematical and mecha- 
nical diſciplines thay do che naturaliſt,” en 
here add dwers particulars,” which T had rather 
ow ſhould, hah ou. meet with them 
hither; and ene T ſhall conclede What 
Intended uh. to Fay about theſe diſfeiplines, 9 


I bark already faid concerning them. : 


$$ x 


Tur firſt is, that it was not ce nt 
| Hear 'of *the Utility of che mathematicks ani 


mechanicks in an "abſolute" way: : for chen * if 
wot | have ſaid much to their Tolls Siler whic 3 


2375, © Xx 


| i 5 Ki cient 8 me to en up 
5 x 10ſe things, on whoſe account theſe ſci 
rity de made uſeful co the naturaliſt, © 
aff ing him eithet to frame theories, or 
tnake obſervations and ex rithents, ſome ( at 
leaſt) ic h 7 Or 1 '4n* their applica: 
3 „Or are Hke to prove, 
rack and uſeful, "Aft it ſeems 1 ro me ver 
robable, that the®ftrotions and 
eſe diſciplines, (that have been too much hi- 


mechanicians to the ſtars, the earth, the water, 
and ſome fei other conſpicuous. Parts of na. 
ture, may be very well extended, by a 
pher, to ſund other productions as wel of 
nattre, us of aft. AS Arbe deduced hy- - 
droſtaticks from the application he made A 
valgar ſtaticks to bodies Veiched in air and 
water, or in water only the ingenious 
Torricellius, and AS Fei of late a 1 
the principles of hydroſtaticks to that 
derqus body (which 


Mx next advertifement 18, wir Aaland 


mechanical inſtances, not fo much to acquaint curious, and oſtentimes invilible contrivances 


themſelves, as to 


: pe make the mat the things 
| mediums” to 1 5 what I would 
ve,” I haye taken the mechanical propoſi- 


, that T imployed, as they ag We © 
the artiſts them! ſewes, vithour 1 chat 
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Silly 1 . 4 75 ho i d 
mylelf of . ſeveral 9 | 


"refer . 


two or three ſhort inſtances, that relate. to what | 


| Practices 0 | 
t erto reſtrained. by meer mathematicians and 1 in 


philoſo- 1 


z ture does p 


much further the e * fright ideas 


cal aeg. „ 


* 5 
4 \ 4 


of this nature, 
havin often obſerved, ' difficult it is to hind 
a mathematical preciſcncſs j in phyſical an A 
chanical things, I think" it not amiſs to och e 
hy much , to, you,. though I may elſewhere | 
haye a fitter ok t2 Py, it out, that 
ſo great an exaetneß js . 
\ each to make the 1 , . it, N 


2 101 ru 
r tt SE, 3 of ts wh x 


| 6 ie. imagination to 5 ET 


many ' thitiss, 26d. W the W 


ba en Fic Theron 5 


1 1 
11 5 Be 


A 975 Ph, memory; ; * and. 980 e; it 
to give beginners an idea of the n La 
coſmogtaphy and geography, without. material 
ſchemes and globes, your. own y recer 15 

erience, as Well as that, of others,. vill, I pre- 
fume, inform you. - As it alſo may, how 1 
ful, not to fay how neceſſaty, PS, and in 
ſome caſes, model, are wont to be, w hen en. 
gines, houſes, ſhips, and other | dare to | 
e judged of, that they may be a approy 12 0 or 

5 8. 0 "but 1 4 rather take * 1 i 


1 


70 but R 
FI more 


= 


Plat + Gi, 804 Pg ig ng geometrize ; 
in many caſes it may be as truly ſaid, that na- 


play, the mechanician, ot only. in 
atimals, but in plants and their parts, and di- 
vers other bodies; in the explication of Which 


of Per's, pictures, that repreſent them well to 
the eye, and, if it were needful, in 1 Or 
fions much greater than natural. LY 
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Y that ah inſight into trades may improve the 
naturalifts Knowledge. And the other; that 
the naturaliſt, as well by the 1kill thus ob- 


þ cor "as by the other parts of his 5 


| | ene eee 
N K 951.7 PAS * In 127 — 
Us — « 
Se 2a.x7 SY 0 T 1 0 * E: 
een in bent 10 $41 


ND firſt, it Ge 0 Ne to 5 aa of 
1 ü judices, that either the 
Havghtineſi/and- negligence; which moſt men 
naturalſy prohe to, or,  thatwhetewith they are 
| have been infected by the ſuperciliouſneſs and 
Hzinels,: too frequent in:ſchools, have done to 
the progreſs of natural philoſophy, and the true 
| intereſt of ' mankind, that learned and ingeni- 
— men have been kept ſuch ſtrangers to the 
and practiſes of | tradeſmen.” For there 
are divers conſiderations; that perſuade me, 
_that' an inſpection into theſe may not a little 
cenduce, both to the increaſe of the naturaliſt's 
knowledge, and to th: melioration of We 
mechanical arts. 
. AND 1 hens in BE 1550 get 1 
the phænomena afforded by trades, are (moſt 
of them) a part of the hiſtory of nature, and 
therefore may both challenge the naturaliſt's 
curĩoſity, and add to his — Nor will 
ĩt ſuffice to juſtify learned men in the neglect 
and contetmpt of this part of natural hiſtory, 
that the men, from whom it muſt be learned, 
are illiterate mechanicks, and the things, that 
are exbibited, are works of art, and pot of na- 
ture. Foi the firſt part of the apology is in- 
deed childiſn, and too unworthy of a philoſo- 
ppber, to be worthy of a ſolemn anſwer. And 
as for the later part, I deſire, that you: would 
confider, what we elſewhere expreſly diſcourſe 
againſt the unreaſonable difference, that the ge- 
nerality uf learned men have ſeemed to fancy 
betwixt all natural things and factitious ones. 
For beſides that many of thoſe productions, 
that are called artificial, do differ from thoſe, 
that are confeſſedly natural, not in eſſence, 
but in efficients ; there are very many things 
made by tradeſmen, wherein. nature appears 
manifeſtly to do the main parts of the work : 
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5 vpur to ſhew two things. The one; 
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as in 3 3 . nag of 


raiſons, currans, and-other dried fruits ; as alſo 


hydromel, vinegar, lime, &cc. and the tradeſ- 
man does but bring viſible bodies together 
after a groſs: manner, and then leaves them to 
act one upon another, according to their re- 


ſpective natures; as in making of green, or 
courſe glaſs, the artificer puts together ſand 
and aſhes, and the colliquation and union is 


formed by the action of the fire upon each 

y, and by as natural a way, as the ſame fire, 
when it reſolves wood into aſhes, and ſmoak 
unites volatile ſalt, oil, earth and phlegm into 
ſoot 3 and ſcarce any man will think, that 
* a pear is war ary upon a White thorn, the 
fruit it bears is not a natural one, though it be 
produced by a coalition of two bodies of diſtant 
natures, put together by the induſtry of man, 
and would not have been produced without 
the manual and artificial operation of the 
OP: roots 


II Bur many of the phenomena of trades | 


are not only parts of the hiſtory of nature, but 
ſome of them may be ' reckoned among its 
more noble and uſeful parts. For they ſhew 
us nature in motion, and that too, when ſhe is 
(as it were) put out of her courſe, | by the 


ſtrength or {kill of man, which I have formerly 


noted to be the moſt inſtructive condition, 


wherein we can behold her. And as it is ma- 
nifeſt, that 'theſe obſervations tend directly to 


practice, ſo, if I miſtake not, they may afford 
a great deal of light to divers theories, eſpeci- 


ally by affording; inſtances, wherein we ſee by 


what means things may be affected by art, 


and conſequently by natur, that work me- 


enanicaRly, + 


III. Tux 1 afforded by 3 


are therefore the fitter to be tranſlated into 
the hiſtory of nature by Philoſophers, becauſe 
they, whoſe profeſſion it is to manage thoſe 
things, being generally but ſhop-keepers, and 
their ſervants being for the moſt Part but ap- 
prentices and boys, they neither of them know 
themſelves | how to deſcribe in writing their 
own practices, and record the accidents they. 
meet with: ſo that either learned men mult 
obſerve and regiſter theſe things, or we muſt, 
to the no ſmall prejudice of philoſophy, ſuffer 
the hiſtory of nature to want ſo conſiderable an 
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9 be mach the- mou 
ment of trades: were mad 


1 


ſign 4 natural hiſtory, than 
he 3 e would ve, 7 they Wee \ 
Wi an Ulteratc wa [xhounh: 
never ſo honeſt. 


5 * 


kinks; 2 


Phe be, &f idk; propeNicsy and con- 
quent y-of che nattie of ſtones; by aner. 


to diſdain, as little 2s 1 do, to converſe ith 
tradeſmen in their work-houſes and ſhops 5 
give me-Jjeave to. tell you, that as he deſerves 

\knowledgeyofgnature; fue 


2. 


her 3 fo pr ee, due pho 0 chat er #8 N the theories d Ppintom of the 
thr fine de BE vor line” Fake i, — | ſhook, examine he goodneſs er 4 
| | alan wh their. — or ual 

Ne ven und 


79 125 WF rr 
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„ 7 1 . the: er 
> muſebs tue and Ui, cheir- 

ragan will bar make them'the more 


— N 80 bred 6 DW 
_profefi6ri ey better the 
Sonder, As it 15 
day s the mother o 
. — chat the 
1 Iveative, and fete be gout 
ploying doeh chirtgs to ſerve r 
othing but neee, tentive eye, that 
would have e een „ kucwing man : them caen aan e 
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riments but once or twice, when their leift re delivering it. And yet ſome. of thete 
beſt ferves, or their occafions moſt require, ring phænomena being pfoduced by natur 
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ophilus, and divers other virtuoſi, 

have much more opportunity to make an in- 


1 into particular trades, than my other 


dies and occaſions will allow me, and yet I 
have been more than once able to ſuggeſt to e- 
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| un oper by the artificer, or a 0 the ne or 


e poodnels of it. „ 
Or che former ſort may be (not bo uientio 


che decay and ſouring of cyger; perry, &c.) 


the the cncking of glaſs of its own accord, and 
particularly at; which is complained of by di- 
8 who deal in teleſcopes,” that che object 
which are wont to be made, as I was 
glaſs; will ſometimes; 
r Mopegd flaw of themſelves, and ſo 
cſs, to prevent which: ſome, that are 
very curious, catry them in their pockets. 
Or the latter fort, is the fading of the bow- 
dye of water colours in limining, and the ruſt of 
poliſhed ſteel. Divers 
of theſe incoveniences alſo the naturaliſt may 
obviate or remedy; as ſome of the virtuoſi a 
bove- mentioned, by teaching the glaſs- grin 
ders to make the ghfſes of their Ale, 
copy of green glaſs, have taught them a way 
durable in ſpight of the vicifli- 
tudes of weather. And I have had pieces of 
artificiat cryſtal, whereof ſome, though in no 
long time, cracked-in fo many places, that they 
changed their tranfparency for whiteneſs ; yet 


another, though much larger, did, as 1 con: 
jebtured it would, hold found during ſome 


winters, nor was ever broken bat by accident: * 


and I remember, I told the artificer, in whoſe 
furnkce the cryſtal, that laſted not, had been 
made, that 1 took, as I do ſtill, the reaſon of 
the difference-to be, that the durable cryſtal had 
but a due, and the other an over great propor- 
tion of fixed falt. The reaſons of which con- 


jefture I ſhalt have occaſion to give yon a- 


nother place. 
Ann, as tothe ſcarlet dye (whereof I late- 


'ly made mention) that it may be much ad- 


vanced, > to point of fedneſ and laſtingneſs, 
beyond the common bowdye, I was perſuaded 
by an honeſt merchant of Aunſterdam, who had 


Bot a great eſtate by colouring of cloth, and 


was particularly curious about the ſcarlet dye. 
For he ed me with a piece of ſcarlet (of 
which he faid he could make enough at a rea- 
ſonable rate, wherein he almoſt defied me to 
find either any part undyed, or to ſtain it with 
vinegar, liutvium, and other liquors, that he 
named; and indeed by cutting it I found, that 

hi it were a thick piece of cloth, the mid- 


very dle of it was not (as i uſual in ſcartets) white 
or pale, but it was dyed quite 


thorough; and 
though of ſcarler 1 elſewhere have occa- 
fon to Sek farther, yet I che rather mention 
in this place; becauſe it affords me a notable 
inſtance, that trades may be conſiderably im- 
9 by 1 that do not profeſs them. 
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ts 


put him upon the advancement of 


| had been a while Int 1 caſuall _ lighted on in 


Holland, and very gainful to the finders, 
_ «nat he did bt fo much as the common 


way of dying theordinary reds, though the mer 


help of a ſagacious conjecture (tobe told you in 
one 8 the following eſſays) he ſoon invented 


the true e pes) en has lu 1 e 


much eſteemed. 

Ir now remains, Was 1 b in 2 
words the o . that may be propoſed by 
dre al trades he 


| 1 mean nan ps e na 


„are rather very difficult, "Sin — 
impoſſible, to be x one Of which opta- 
tives, there may ſometimes belong feyeral 4 

C... craft or profeſſion. 
Or this ſort, in the back ſmich's bog, 
: may be the making iron to be fuſible, with a 
entle heat (as the flame of a candle) and yet 
ard enough for many o uſes, In the 
gas en $ trade, and the looking-glas-makers 
may, be the making of glaſs malleable or flexi- 
ble. In the.clock-maker's trade, the making 
the. ou deviſed pendulum clocks, uſeful in 
coaches, boats, ſhips; and in other caſes where 


7 are put into irregular motions. 
* braſier and. coppe 


er- ſmith 8 Kade the 
makingof malleable foder. In the ſhip-wright's 
art, the making of boats and other veſſels to 
under water, In the diver's profeſſion, ſome 
knall and manageable inſtruments, to om 
conſtantly, at the bottom of the ſea, freſh air 
not only for reſpiration, as long as one e 

E burning of lights. 
Ix the afſay-maſter's trade, the « .mele- 
2 down of ores, and cu hy way or 
caſt of metals, in a trice, without bellows 

or furnace. 


- In the carver's and joiner's trade, the way of 


 giying a ſhape to wood in molds, RG 


mm Paris and burnt alabaſter. 


'T know, Pyriphilus, that ſuch aptativenaricy : 


be. t but a civil name for chimerical 


projects; but I ſhall hereafter more fully de- 


clare to you, why I think it not altogether un- 


uſeful, that ſuch optatives ſhould be propoſed; 


provided, as I hinted above, that they be very 


| . difficult, and not impoſſible ; 3 that is, "that they 
be ſuch, as are not t to the nature of 


the things, nor the general principles of reaſon 
ſophy, and ſeem no otherwiſe to be + 
| chemically or mechanically impoſſible, than be- 


cauſe we want tools, or other inſtruments and 
ways to perform ſome things neceſſary to the 
_compaſling of the propoſed end, or to remove 


ſome difficulties, _ or remedy ſome inconve- 


niences, that are incident to us in the Pen, 
nu of * difficult- * 


4 


viſing of ſua to bold and ſagaciou 
men; that if thay: deſpair-of: attaining to the 
perfection they are javit | to aim at, they may 
at leaſt endeavour to feach ſome approximation 


Na 
dying a fine red, or rather e that 


| climate; where this is uſed, 


"becanſe, as I elſewhere tell you, we have, with- 
5 | terwardyic grew harder, than it was at firſt. 
80, that flexible lookin 
be ſhewn ; as alfo to foliate with eaſe all kinds 
of hollow glaſſes, and ſo turn them into 


deſpair, and by 


Its: ſon· in- law, and by other judicious 


feſſed e nor ſo much as bred a fea« 


may — ws 


Aux p let me here tell vou, Fyropbilus, that 
this advan may be derived from the de 


it. Thus unſuſpected eye · witneſſes have in- 
med us, that in ſome countries, they are 
Nont to ſhoe horſes without the help of a forge | 
bringing theiriron 1 that, havi 
a company of ſhoesFeady: made; they can eaſi- 
iy hammer them cold, ſo as to fit Ss to 3 
of any horſe's foot; Which the heat of the 
es the greater 
Fay tory. 5,00 Nor do 1 much doubt, but, that 
various tem iron may be made 
ſoft and — and the 1088 * 


out ahtimony or ſulphur, melted it in à cruct- 
o as to pour it out like lead; · and yet af- 


gglaſſes may be made 
with the help of ſelenitis, you will elſewhere 


ſpecula: 
That malleable” ſoder may be made, though 
we have not yet 


performed it; e do not much 
good ſilver· ſoder ſome ap- 
Proximation 1 it has been already made. 

SUBMARINE navigation, atleaſt for a mort 
ſpace, "has been fcc fully attempted by the 
excellent Cornelius Drebel, as Mer/ennus aſſures 
us; and as I have been informed, both by 


ns; that have had the account of trials 
* the for goed white wee who af 

water for a while together; who af- 
firmed, that though there were in the 
boat, yet they breathed very freely, and com- 
plained not of any inconvenience for want of 
freſh air. And here alſo give me leave to take 
notice, that this inventive Drebel was no pro- 


man. 
As for the o dye progoſed for the divers; 
1 know one them, who by a flight inftru- 


ment, that is all under water, and has not, as 
others, any chimney. to the air above the 
ſurface of the n able to ſtay di- 
vers hours at the bottom of the ſea, and re- 
move his reſpiratory engine (if I may ſo call 
it) with him ; and Merſennus aſſures us, that 
a much better way, and in my opinion an ad- 
mirable one, (if the thing 8 was found 
out and practiſed in his Country, by one Barieus, 
Who was 7 me — Gone water, by 
the help of an almoſt incredibly ſcant proportion 
of he and even to preſetve, at the bottom of 
the ſea, the flame of a lamp or candle, in a 


veſſel not much i Digger, chan an ordinary lant- 


horn. 
As to the Dion in the aſſay- 
maſter's unde, 1 ſhall in the next eſſay teach 


u aw of cupiiing in ſmall quantities, 
34 ji Jo „ Or coals, or ordinary cupel, 
or other v 
AND I remember, that by way of approxi- 
mation, I made a certain powder, with which, 
without a furnace, I have, in a len melted 
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E (ehick very ae bel eng into 
tal, and perhaps conſumed ſome of the 

. aa metal 00. 93 
Ax p laſtly, as for the making of a 


works of "wood in molds, I am ploy in- er than thats” which joined the parts of the 


| formed by a learned man, that it was a&tually | 
performed lately at the Hague by the ſecretary 


of a foreign ambaſſador z but of the way I 

could not procure the leaſt hint, though ſup- 
ing the truth of the relation, I ſuſpect it — 
ne either by ſome menſtruum, that much 
ſoftened the wood, which may afterwards be ea- 
fily hardened again, by which way tortoiſe-ſhell 
may be molded; or elſe, by reducing the 
wood into powder, and afterwards uniting the 
x into one body. with ſome eee binding 
and thin kind of glue, whoſe ſuperfl wore 

may afterwatds be preſſed out. aus 16” 

may, ay Ibegan (but was accidentally hindered 
to proceed) a trial to make an approximation 
to this, by the help of a rare glue, of which 
Thad the hint; without being much beholding 
to him for it, from the practice of an inge- . 
nious tradeſman, Which as I now prepare it, 
is made by ſoaking the fineſt ichehyo-colls (i ©, 
Bing u for twenty-four; or at leaſt for 
twelve hours, in ſpirit of wine (or even com- 


mon brandy, for the menſtruum need not be 


very good, unleſs for ſome particular uſes — 
When by this infuſion the liquor has open 
and ſoftened the body (which wil much well 
both the ingredients are very gently to be 
boiled together (and kep pt ſtirring, that the 
ichthyo-colla burn not, ti 

Iquor, fave perhaps ſome firings, that are not 
perchance very diſſoluble) when it is boiled e- 
Tongs ſuffered to cool, will ſoon turn 
o a very firm jelly, and whilſt it is hot, it ſhould 
be ſtrained thorough a piece of clean linnen 


into a glaſs or other veſſel, that may be kept 


well ſtopped gentle heat ſuffices to melt 

this glue into a tranſparent liquor with little or 
no colour, and yet this fine hin glue holds fo 
ſtrongly, and binds ſo very faſt, that having 
9 taken two ordinary ſquare trenchers 


(for the. round ones are wont to be too thick) 


and laid the one a pretty way over the other, 
a little of this li 77 between them, and 


* to TE: I the trenchers 
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— F * 7 — 


all be reduced to a 


vanced by an 1 


7 * 0 . was eniplojed to break 


.them; it did it elſewhere, not where they | 
; Joined together: ſo that it ſeems, 4 5 


that faſtened the trenchers together, was ſtrong- 


ſame trencher to one another. The other uſes 
of this jelly (which by reaſon of the ſpirit of 
wine, will not eaſily corrupt like other jellies) 


belong not to this place. Only I ſhall add to 


our preſent ſe, that having taken ſome 
common ſaw- d Aut, and after having imbibed it 


with melted glue, ſtrained out ſlightly what 


was ſuperfluous, through a. piece of linnen, 
and hs ea the reſt with, my hand into a ball, 

this igent trial (which was only. made to 
ſee ne a more accurate might be hopeful) 


made the ball, after it had been leiſurely dried, 
ſo hard, that being thrown ſeveral times againſt 


the floor, it rebounded: up without break- 
ing; but as I was ſaying, an accident hin- 
dered me from proſecuting the experiment, 


Which therefore I recommend to you. 


1 will not now ſtay to tell you, Pyrophilus; 
how it may. aſſiſt you toward the making ſuch 


approximations, as we have been ſpeaking of a 


little above, to take each of the difficulties, 
you would ſurmount, into the ſeveral parts it 
may be conceived to conſiſt of, and make an 
enumeration of the poſſible ways of maſtering 
each of theſe, according to ſome methods, that 
might be propoſed ; becauſe to diſcourſe of 
this ſubject. gry take up too much of the 
time x N to the following eſſays, and there- 
fore I ſhall conclude this, by obſerving to you, 


that as you are, Ve ſatisfied, that experi- 


mental philoſoph oy: may not only it ſelf be ad- 
pection into trades, but may 
advance them too; ſo the happy influence it 


have on them i is none of the leaſt ways, by 


which the naturaliſt may make it uſeful to pro- 


mate the empire of man. For, that the due 
management of divers trades is manifeſtly of 


concern to the publick, may appear by thoſe 
many. of our Engliſh ſtatute-laws yet in force, 
for the regulating of the trades of tanners, 
brick-burnets, and divers other mechanical 
profeſſions, in which the lawgivers have not 


ſcorned to deſcend to ſet down very particular 


rules and inſtructions. 


* 
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APPENDIX, 


1.1 JAVING in the 2 82 * 5 
; and 


tioned a'way of making; 
other hollow looking-glafſes, with an intima- 


tion, that it ſhould not be a'ſecret fo vous 1 


| ſhall no longer delay to acquaint you with it, 


partly,becauſe, though it may ſeem but a curio- 
ſity, yet ĩt may not prov eulelel to you in making 
very eaſily,” divers catoptrical experiments, 


that are otherwiſe difficult enough; and partly, 
becauſe trial hath informed me, that ſome ways 


Hier reſcribed, of thus foliating glaſſes, were much 
e 


rior to what, was pretended. And even in 


a a recent and famous writer, I lately found a 
PROD of PLEA — which when I had 


— over, 1 a it would not ſucceed, 


* which prediction was ſoon verified by experi- 
" Ence 1 and indeed they, that know the way 


artd difficulty of 'foliating much more tractable 
glaſſes; than hollow ones, will ſcarce wonder, 
that it ſhould not be found a. very eaſy matter 
to foil: eſpecially, without heat, ſpherical, cy- 


Iindrical, and other concave glaſſes on the in- 


ſide, to which the figure of the glaſs prohibits 
ordinary foils to be faſtened: yet a mixture, 
that by the ſucceſs appeared to be fit enough for 
ſuch a purpoſe, I chanced to ſee employed by 
an illiterate wandering fellow I met with in the 
country, the conſideration of whoſe Per gd 
2 i 


- 


enn n ed, -t6 
mes tried, and found take off the foulneſ it may have c — 'b 
Salter (co which bein 3 do make ir look clean | 

as his, if not better, which he  Tmrsw way I have made uſe of in glalles f 
t ſecret, and which indeed ex- Ser Ie, and figures, and preferred before 
nc within pelo: To give that, which I remember, I once faw tried, and 
"tenth ay Tov pc pl — was aſcribed to a learned Italian, one Canepariur, 
ech ae weight) as being more eafy than it, and more ſafe in 
add of a | regard ows necd no arfenick. I found it a 


dhe dat other een 
N on this occaſion i 


3 Ak, 
of e ee e, I have 
on > very thinly ee kind of var 
one elſewhere deſeribed, 


r improvements I made ef 
. 22. muſt not here inſiſt on, 


command an account) about ſe- 
operation is N eee 1 
EEE * upon metal "as well ade re that 
equally and ſufficiently imitate” and diverfify (if not o excel) the 
E which: when you pencerve it is, you may gently China varniſh, and others deſigned ſor 
our out tha ſuperfluous liquor, to he reſerved p yet I ear at preſent dhly tell you in 
bor the ſame ue in other glaſſes. Laſtly, with general, that they are an uſeful; as well as or- 
5 a cloth well: fprinkled with putty” ov ſeraped 8 ſort of productions, — t 
. or "oe need eee Challe e inen, of TENOR, * 55 
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" gh 5 12 Rare been bebe 
under the preceding diſcourſe, 
and 4 "under the eleventh eſſay, (which 
will be ds this' 9 re whoſe ticles are 
comprehenhive enough” to in the inftances, 
— thts pi it diſcourſe ;* which yer pu 
F have rather-chofe to deliver apatt, not only b be: 
eauſetheyſeern ſomewhat differing from the ex 
4 alledged in the two mentioned enen bur 
_ becauſe the uſes, that may be made of 
ſuch inſtances, may make them deſerve a dil- 
inet and Peter mengen. For it is both a 
notable argument of the bay ng of mankind, 
and may prove à grea ment to it, 
that the help of ph phloophy may upply the of- 
fice of manual dexterity, gth, or art; and 
a knowing head may do what is thought not 
Performable, but by a ſkilful hand, or an arm 
_ aflifted by ſome inſtrument or engine. And 
of theſe inſtances (which may be juſtly looked 
upon as ſo many trophies of human knowledge, 
and ſo many incitements to human induſtry) 
it will be needleſs to make any - diviſion ; and 
therefore 'I'ſhall barely ſer them down as they 
_ into my mind, no other order being ne- 
1 for A that are brought but as 


* £ $3) 31 


knother. 15 

Tux affertioti that makes the title of 
Gitdourte, the King of Spain finds true ſo mu 
to his advantage, that; if I miſtake not, it a- 


mounted, for à good while, to divers millions 


yearly. For whereas formerly in the ſilver- 

mines of Potoß in Peru, (e the richeſt 
in the world) it was wont to be a very tedious 
laborious, and conſequently chargeable work, 
to ſever the filver particles of the ore from the 
ignobler parts of it, by many flow and coftly, 
both manual and metalurgical fuſions, | arid o- 
cher ways of ſegregation, much of that la- 
bour is not ſaved by Pero Fernandes de Valeſco, 


who, as Acoſta informs bo firlt made uſe of 
Vol. III. 
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malgamate with N b For now 
y accurately grinding the powdered and 


ſearſed ore with quick-ſilver frained through 


x'Gloath) and ſalt, and decoRing them for five 
or ſix days, in 


in pots and furnaces fitted for the 
79 35 the_gteedy mercury licks up the five 

gold 75 it ſometimes meets 10 
withour meddling with 'the ignobler parts 


the ore ; and being enriched with as much of 
them as it can imbibe, and diligently waſhed 


from the adhering ſordes, the amalgam is, by 


 diſtiation with a ſtrong fire,” freed' from the 
_ mercury 3 which coming over revived into 


the receiver, leaves behind it the fixed metals, 
viz. gold and filyer, which may be afterwards 
(if need be) eaſily reduced into bodies, and 
parted by the common way. And by a not 
unlike way ſome of our goldſmiths and refiners 


are wont (as themſelves inform me) to regain 


out of the duſt and ſweepings of their ſhops, 
the filings and other ſmall particles of gold and 
ſilver, which fall to the ground in their opera- 
tions, and in proceſs of time may amount to a 
conſiderable value. 

To make an head, exactly repreſentivg the 
fire, ſhape, and lineaments of the face of any 
_ ing man, ſeems to require an exquiſite {kill 
in the ſtatuary's art; and yet at my deſire, and 
in my preſence, that was lately performed by 
a tradeſman, after the following manner. The 
party, whoſe face was to be caſt off, was laid 
flat upon his back, having round about the 
edges of his forehead, his cheeks, and By 
chin; ſomething placed to hinder the liqui 

laiſter from running over on his hair: then 
into each of his noſtrils was put a hollow piece 
of ſtiff paper, of about a quarter of a foot 
long, and of the figure of a ſugat-loaf, and o- 
pen at both ends, that the affuſſon of the plaiſ- 


ter might not hinder him to take breath. And 


of theſe pipes, which were carefully oiled over, 


the acuminated extremes reſted upon his noſtrils, 


2 2 and 


Ving a 


4 
| prone ths, depends much of the =Y 


Tr put all over his fe, till nich, by ly — aqueorts (hom. 
— the matter lay every - where near an ach thick. hee eqroſive violence the 
Almoſt as ſoon as 1 was all laid on, it | feof ch ples) ayes ar. 
to grow ſenſibly hot, ind about que of uſt aki ens bikes few artiſts, that are 
ardengd intq a kind, con ſuilig in its very love 


off deve ws, n its concave furfuce, the exact 
| made there by the-parts of the face, 


_ even by the ſingle hairs of the ey 5 
In this mould they caſt a head of good clay, 


* * e 


2 ho with ors ris. fx yep 28 


and in this ſecond mould (lightly oled on the ment of Galike'sTalian book. e, 1 find a 


ly declared equi 
the: ſtrings, at which ch pendyhans 
RA Len iy Shay will avs 


oa pgs 5 | 


qd Detwirt ch fear Tis te (ph nog peo gp 
u YOU CArEenuy eterminate) is, 

e or 7 a8, it will por . de . W, 
e vn may thereby print on 4 metrical. inſtrur 
- in a 25 Norma wa exact ſize and fi- find, 
IC, 8 85 por Conn Hides, hut eſpe · the: 

5 'f the a, the 5 

e of the f res that are dulle: inated 


jo re by 1 1 
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5 ih, oþe fumes of a 8 endulum of Tins ts rk 
wi e fumes m of 4 
0 8 if it he of war) in- 54, the 1 of theſe two numbers will be 
dead of thoſ ; 1 and becauſe, MOVE MAY: 
Ebert 15 teryards proceeding as in the - the length; of the pendulums/ mill, have 
rmer expetiment; Which ſametimes may be fame ction with che qu 
ule to. you, hen you turn botaniſt, 
9 vou think worth a e 
im Na conven 
the art ge to 19 85 
er- 9 55 bing, Vhrt with figure: | 
which may ſeem to have been made by. S: 
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5 dats forementioned refinous 5 *r 
in) your tra e With plants, whoſe pic · 
f 72 e FOR Be ne inp wort 4 
| : ” ol of ne N nt BOT and yet t 


Phy $ - 
5 . — 
- - — " A 8 1 
. 8 r 
- : We £ 2 of 3 5 * * 
2 < me 6 3 þ «= R MA 
* ; — L ; — £ FE. £ 
-« . 1 1 
: : 7 3 DS. 
2 c - 8 ** db $5 * I 2 
8 mM . p60 l © 1 
" 6 ® 7 532 4 £ „ 
= : 2 +: EA 5 
* b 7 0 LR - 4+. * 
1 4 2 — e 
<4 - , 2 p off a k ET 
l * 2 2 2 3 
5 5 4 Tp. 2 > 
K PAY 1 "458 
. VS, _ - EV 2 
r x . 3 A 


R . 
F1 - 
SS 


— 8 . 
y 
- r * , 
: OY bg 
, I * 
a. . 
s a 
= 
* 0 
+ 
z 


12117 


to a progreſſion of odd numbers, 


_ 

- "KD..." MY = 

3 2 * == 

2 45 — — 5 A „ 2 S. 
k £5 J 4 1 


8 AY 2 . 
L Py ä 
Jn ©. wx 5 1 
2 c . © : — 
A = Fg 7 by 4 . * " 
: : : 4 1 7 =_ 
* R 5 q ! - = F. es. 
ERS „ © 
4 4 « - : 1. - $4,” 2 3 * 
9 3 3 * | o 
4 . 
4 E * >< 
i . , 2 « þ - of 
7 7 3 _ 
- 4 | RE: . =p 
- . Ws 


A 
hs 


i 


WW. 4 
"7 » * 
the 
& — * 
2 8 
52 : Iz 
A; 


* 


0 >- ever, 


| apd-2y many reraros in the Gaierh 


A &« Minute; bratio! 
n hear the -noiſe (made by the | ſtone 
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you may. eafly enough collect the depth, 


= 
5 For lr is bs pak, At ir be found by 


or other like 


e, that 8 falling 
weight, > pe in- the filt Jecgnd-mivuee of ns 
. diſpe OR | 


e hays on oy 0 


ane again i if we pro- 
x eng oh e given, we 
| ga tat. the pins, n 


Ez 25 
obſervation has whoſe — 


e not be ſolicitous here, where we. de- 


en an example 
Kone in the | 1 — i ee ” 


= we peed but mul 36 by 12, to 
tain, in the product yoo * 5 
depth of the 


432, the perpendicular 
well to he ſurface of the water. 


me \number may be collected, and 


perhaps you will think more cafy, by ern 


Galileo s experiments ſeem 40 — 2 
2 falling body. accelerates its deſcen PRE PINS 


from an unit; ; fo that, if in the firſt Tong. 
2 


05 E EEE, if che falling body be 


— 4 
the bottom, WK is an y reaſon of. the 


endet be ſeen, Be of he | we 
{ nience, or in. DE pebiley key, will ſcarce exceed a 
quarter (or e Tk, 


and. tA ing 


to deſcend 12: faat, during the firlt {c- | 
_ it Will deſcend, 36 (beſides the former 


2 It 2 F d 69, in the 
 wikied ' 1 e in che fifth 208, in the ſixth 132, 
have : the wah {6 med. yp; together, amount 10 432. 
ſquares o the ' An 2 the ſame way, one may meaſure the 
= Ayers. precipices how great Meyer 

d diligent + far as „ ed. downward in à perpen: 
ſuck a lid | one. may aq. give ſome 
is. not bere e ſome yolcanos, which ars 

Ant { not acceſſible to thoſe, that know bur the com- 


it = ways of menſurgtion, or which have 
col- : burned 


the ropes; and even melted down the 


chains ang, weights, by: Which ſome curious 


a 7 hays ef oy to. fathom their depth, 


is true, that in he mae 5 Rs fame 
abatement. a becauſe the 
ton Tres 1 {ig 0 f the Water, or the 
otto pe Bc 165. * little » 


of a ſecond ; ſince, 


as has been elſewhere noted, it has been found 


thac by eber that a ſound in the air moves 


elve or thirteen hun ndred foot in one 

ns Rt in hat 1 have here delivered 
wing the way of - meaſuring depths and 
heights by the falling of a heavy. body, I have 
deen mach confirmed by an obſervation I 
ed to meet with in an outlandiſh book, 
which 1 kaye:not now by me to look our the 
Place, where. the mathematician, that writes 
it, who ſeems. to haye been a diligent ob- 
„ affixas, that he found a weight let 

all from the top of a church, or ſteeple (for I 
remember not which, nor is it material,) ſo 
| Lig S to amount to 300 foot, to reach the 
ground in about five ſeconds; which agrees 
very well to what we have been deliyering. 
on ſuppoſing the weight to fall 12 foot the 
Ty ng, at the end of the fifth ſecond it 

e fallen 25 times as far, (1 and 25 

e | ſquares of the numbers of the 
. of time,) and conſequently 300 


To flit (or divide tranſyerſy i into fakes or 
leaves) ſo thin a piece of metal as an old groat, 


which ſeems not to exceed, if it ſo much as 


71 the thickness of a leaf of white paper, 

thought, if it be feaſable, to require 
8 ſubtle dividing inſtrument, with an 
edge faner than that of à razor; and. yet the 
way. of performing this by phyſical means is 
but an almoſt ludicrous experiment, which (if 
you know it not already) is eaſily Ao made. 
Take three pins, and flick thei the form 
of a triangle, R ne Even each 


| vther, that the groat may reſt upon the heads 


of them: put upon this thin piece of metal 
almoſt as AS much flower of brimſtone, Ge al, 
e 


* 1 


: OE 
# ew the grout, and throwing it hard 


; _ be mentioned: though Lwould not 
paſs by the experiment itſelf, becauſe as Judi- 
00 you may think it, it may ſuggeſt un- 

conſidering natu 1 I 


common f 


which 1 bs CHEVY: tell you the pt: 


c. colours and ed o 
A ſkilfully made ſheet of marble-paper, will be 


colours were laid 6n one by one with a 
Wich would 79 1 a. great deal of time 


| require yet more labour, and a" 


wine, or aqua vitz, from a 


fim 


bee nn on- 


1e #1 


let it bum but of itſelf; Wich done, 


_ againſt the floor, the part, with-the ad- 


hering remains of che lil e phur, will be j parted ; = 
From the lower: which Tower)! if 325 coin 
Were not very thin, will retain its former ſhape. 


I have lerved. in this experiment, a 4 + 
_ circumſtance or two, the knowledge 


is very apt to be miſemployed, * We 


9 A 
and alſo intimate a way of 


uſe. od 
Hz che takes of ih try a 
as may 


apt to conclude, ' either, that the 


pains; or that ſheet was marbled by being 
print off from ſotne plate, on Which the 


| h were cut or engraven,/ and the 
Ang co 


urs fingly Placed, which would 


59 — ap 
Fatty; Whereas the whole ſheet is —_— ; 
and ' delightfully at 4 5 2 in a 
7 the contakt of the ſurface: of a vef. 
f- water, 9g * the colours = 


F the artiſt's hand): be 


without being cd. This Aue hath, 
As L am informed; been delivered by che Curious 


Kireberws, Bur if you have a mind to know the 


| + of it more fully, you may command 
© - b acquaint you with what I have learned 
m 
poked to have been of late improvec. 
Ir it were propoſed to free weak Hil of 
great part of its 
phlegm, | the generality of diftillers would think 
it not to be effected, but by the help of fire 
and à furnace, an alimbeck, or ſome other 
diſtillatory veſſels; and yet, without the help 
of any of all theſe inſtruments, I have ſome- 
times taken pleaſure to dephlegm brandy, (as 
they call wa ſpirits of wine of the firſt diſtilla- 
tion,) only by putting it into falt of tartar. 
For. conſidering the faculty this alkalizate body 
has to attract (as men commonly ſpeak) or 
imbibe the 
air, and lee itſelf, with them into that 
liquor, that the chemiſts call oil of tartar per 
deliquium, there ſeemed ſufficient reaſon to 
expect, that the ſame ſalt being put very dry 
into phlegmatick ſpirit of wine, would em 
with the phlegmatick parts, with which, if it 
were not overcharged, it would probabiy keep 
them ſeparate from the more ſpirituous liquor; 
ſince ſuch oil of tartar as I have juſt now men- 
tioned, and dephlemged ſpirit'sf_ wine, will 
upon one another without mixing; and 
accordingly, I have ſometimes taken pleefure, 
by putting a ſufficient proportion of dry ſalt of 


tartar into — and leaving it chere for 


£444 11 2 


begin to appear — — Jeu mag Con 
what "gh 3 


not from their weight, but from the force they 
acquire in falling croogh that you map 


the liquor; and yet may perceive the efflux =_ | 


brittle, that it would be hard th hold chem faſt 
eno 
UG ſo mall, and 10 -inconventiantly Hapen, 
that it would be very difficult to procure inſtru- 


Experience, "by" which the practice i is ſup- 


aqueous particles, that ſwim in the 


chen kindling the” ful- 


degpeeyiſotvig the Ale, will res | 
of it into 4 li that vin 
its 2. Aiſtinct from thät of its 


—— ſpirit; and if confounded therewith 'by 


the ſhaking of the glaſt, would ſptedily 
1 baten and f 


you would have a paration of the phlegm 


„up a Totivenien 
oy teins in 4 dry rag of 
Unnen A — Arg, üttle while in 


: fall 3 TIE 


leſt you ſhould ſuſpe&t, char this deſcent comes 


keep the rag immerſed: beneath 


ſubſidence of the lixivium we have been f 
ing of. . 1. with 116-7 6h 1 #8: in : G8 f 

Tun are ſome caſes, hatin A 
that are to be held very ſoftly, are either 


ugh without danger of breaking them; or 


ments to Jay hold on them, and keep them 
movelels in the ii t: and in ſeveral 
ſuch caſes the uſe of tools, to hold faſt ſuck 
bodies,' may be advantageouſly ſupplied by ar- 
tifigal cements. "As I inane have known 
the glaſs-grinders, "inſtead of more —— 
tools, — cp pitch, melted and made wy 2b 
aſhes, very well ſtirred and incotpora 


it, into a Wo paſte.” For this mixture, bing 


by a fit heat brought to a | convenient ſoftneſs, 


the glaſs to be ground or poliſhed is bedded in 


it, in what poſture, and as far as, n 
leaſeth ; and by the fame mixture the glaſs 

eng faſtened, proto iy Soy ſome 
proper inſtrument of w e 
the Cooling of the cement, remains y 
faſtened; until the artificer have done with it 
what he deſigned; after which, by ſoftnin 
the cement 10 nt he can readily take i it of 
agua. 

Aub even als diamond cutters, who: to 
rind thoſe ſtones into ſhapes, are wont to 

employ a-very vehement attrition, make uſe, 
for holding their - diamonds, | eſpecially when 
they would: poliſh them, of a cement, the like 
to which-T remember * I have ſometimes made 
to other es: for themſelves have con- 
feſſed to me, eren theirs chiefly of 
roſin, melted and brought to a ſtiff with 
fine brick-duſt, to which one of the eminenteſt 


of them for ſkill adds a proportion of ſealing- _ 


wan; (I told him'T preferred of Paris 


ike) brick-duſt, noe yorr whe" de W 
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| Aub 
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een my \ 


bu 
5 Bart 
BY: 


a ay tho Bana 
1 belton you may c 8 ; 
g l eſpecially thoſe, a"fit intrumen, 

= 4 rock, which may tA way into * 
] i body whine KING RE 12 of the 


rock over it, as is thought convenient to be 


** | — ab- blown up at one time; for at the farther end 
5 Io obo. cara — — of this perforation'{which tends v 


2 to have varĩ er read and ſoma of is placed n 
them as fine it id paſſible. But the ſkil-: and then all the reſt of the eing filled 
fulleſt artifcers zudge they can obtain their with ſtones and rubbiſh. 2 fans in, 
deſite much better by fair water, than by che - (except a little place, that is left for TED), 

| "beſt fears Bo having in a mortar tht powder, by the help of that train bein 
e long as they thun fired, and the impetuous flame being hindei 

1 . Powder into a pail, ot from expanding itſelf downwards, by reaſon "7 a 


water; and then with a the newly mentioned obſtacle, concurring with 
1 : ſuch thing, the 82 


its own tending 8 whe diſplays its force 

Ul, der h u ibn one, chu ic nay be raiſed againſt the upp — wt which, 
4 in maleing it ſe a yall, it cracks into ſeveral 

| povring | parts, moſt of chem not. tos unweildy to pe 
the | 0 ; 


re 158 a by of this way of ns ore N28 a 


nious ac- 


— by The publick 


; account —— e b own up or ſcat-' 
tered, with a few-barrels of 
> dred not to ſay thouſand, tuns rock. 
a To give ſmall glaſſes the ape that is re- 
quaſite to fit · them to ſerve e er 
of Watches, and for other 


would think it neceſſary, that ſhould - be 
ground, or otherwiſe wrought "with tools, by 
a Half hand, to give the glaſſes the concave, 
as N . the convex figure they ought to 
n den by tief thie 

= Foes. 0 "glaſs of a competent thickneſs, 


hours: (mare Ei "thi: difperſed- 
* mom or les hght, they decant the fiquor, 
or ſuffer it echule, and talce the remaining 
pawters, uv which ſerties floweſt; have 
will ofcencimes. be ſtrangely fable. And by 


this way, if n man will have: patience to pour that has its & ſurfaces ſmooth and parallel to 
ſucreſũnehy the TEES. 


into veſſels each other, being carefully laid upon a de 


powder a com- ring of iton, or a ſhallow and hollow Petr 


enough,” and give the diſperſed 
nt tiene td Jet fall the leſi night parts, be- of the Mae metal, and of the diameter re- 


into/the vellelic is finaliy 10 fertie in? he ma 0 be reduced to roundneſs) may every where 


133 that of the c dhe piece of 
metal; che heat of the fire warily and fkil- 
| fully adminiſtred will ſo often this plate of 
+ glaſs, that its own weight will fo deprefs the 
; middle parts, that the glaſs will Foce ob- 
tain the figure requ el? And though fuch 
do not ey fall juſt into the de- 
d figure; yet when they are {kilfully' or- 
= they fall into it ſo often, that am 
told, that ſome i ingenious artificers have quit- 
And " C teck the ordinary way of making covers for 
f eh daft pu we! iy watches, for that we have been deſcribing; 
mind 10 add, em, anuch-prized\for which, though not free from caſualties, is yer 
finer. Crocus, Aarize, rham others-of his pro- do moch more cheap and ealy. 
&Mion, and then / enabled ito ſeil it at aa Wx have in ſome parts of. Englend various 


ritraordinary: care; cunfeſſed to me, that 43 Wits of talk, or api Perularis, (ſeveral of 


was to the nrtiher I had been which I have been vote of,) and of ſome 
that che ini he fold owed ali its advantages. of them there is fo plenty, that one may 


Ax bas Jong: been, and till is, in many procure good ſtore for little or no charge: but 
ian 1 matter of much troulie and-expence, the reducing of a great Jump of this talk to 
* of time TO NIN ak . fine powder, if it muſt be done the common 

Vol. III. | A aa way 


(as I received 


. to which artifteers ſometimes emp wk e 


— upper part of the water be poured off . Ao that the edge of the glaſs. (which is 


AY - 
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Weg 


— — —— 
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r 
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Fg » 


peo ay, wy hom 3 "be; in der ee be ben ene, 
| ly reduced toi ſnow-white, caleg:.40 1 bein 3 
of = | 


; $XPeri | 0nd 8 . 
ue great lumps. of it may, almoſt in. Fes eh purpoſe... And Tk I 
ae, be brought 0 fine poder, by heating e this experin nt, heczuſe it may 3 
thegr red+hot; and caſting them, While they are ford us another.inftance;. not umpentinent to th 
ſo, j into cold water, Nherehys there will pre»: deſigu of this tract. For one, that ſhould ſes; 
ſently.be.. made a comtninution of them inta a bow great a cnviry is left witlſün the counter-), 

{ e calx..; 101 F e it * feit orange. would think, that there were ſome. 
d of, ja op ation js wuch th 2 rare artes to caſ 


e. e 


* | du Þ— 4: 8 the mixtute, hen it cools, 
( 1 8 to 22 — v0 ſhrink a little, ang.chereby part caſily 8 5 
= 2 very ſubtle powder, proper to make. amauſes mold it ſtuck te og cs | 
(or counterfen. gems) of, ie 16 e eee nw ongrobdhe pretticfh and e 5 
Tur mention I have already made in this, artifices, that belong to this eflaygisthat, wheres = 
Lay, of what may be performed. by the faculo by che knowledge of a feu unherded phyſical | 
ty, that burnt alapaſter, made liquid with wa- properties of-twa or three bodies may chable 
5 has to grow hard, again, puts me in mind a man to perform that, which gehn to require, 
8 nee, yery properly: referrible to not only good tools, and greatdenterity in the 
f 7 e » a graving, but likewiſc an exquiſite {kill in B 
and other cCaligraphy, or the art of writing fair: .for. * 
d imagine, know. a graver;:. famous for mall in his profeſ- 
ſion, who writes, as I have. 3 
fity ta obſervt, hut a bad hand and yet this 
man with his tool writes rarely well, ER 
ng imitate; and«emulate:-the ſineſt 
choiceſt wxiting : maſters, ſo . 
= 10 Wh ho 2 , have 8 bon nan, ik n — 
amt gart wit n one ue e ag ron too upon a tough pas way can write 
\ being petformable caſi TD for 3 than the fame perſon can 
having the orange, &c. —— itate S 7 to eaſe you 
bury it half way in a coffin of lay, SE. —— your wonder, I ſhall add, _ 
brim, together, 4 12 extant part of the — Dr ſecret, and 
being olled . to keep the mixture from though. I could: not learn a conſiderable particu- 
8 | ſticking, the tem ered alabaſter {or plaiſter-of lar or two, which belong to the of it 
: Paris) is nimbly laid on to a good thickneſs, yet e putting, queſtions, and partij by 
and, upon its concretion, removed, whereby ſome trials pf my own) I attained: to the fub- - 
You obtain an half. mould for. that part of the ſtance of thi aden. a5 they: call: it, which 
LOS 2 170 {the 4 latent part nt po; the ſeems to he this.. 0 
fruit bing. eee ee A writing-maſter, eee 
H mo which ſhould: have; ſome pre à very fair hand, is deſired to write @ copy, or ; 
deep notches cut in the rim of. it N | what elſe is t be engraven, with a peculiar 
55 u part of the frait,. I to kind of is ;;Which differs not in ſhew from 
1 © he tempered. mixture is likewiſe put £00 being fully as black as it. Then 
$ ee and thereby an exact mold is com · 12 a very clean . op- 
1 | 6 . Rr} at any convenient: part. of which a per plate, which being moderately warmed, 
| I being made, $0, pour in a little tempered i to be ſo:rubbed over with a certain white var- 
and coloured wax, when it is brought by tuſion niſh, or ſomething equivalent (to be men- 
to a due heat, (for every degreg of that qua- tioned n little bencath,) that when the plate 
ty is not convenient, ) ſhaking che mold nim- gremm cold again, it may; be chiniy and evenly 
bly and eyery way, tho ma ee al eaſt over with a kind of ſkin or film (if I may 
plied tothe internal ſurface, that chen the Jo call it) of vamiſh ; then lightly moiſtening 
2s cold, 781 the parts. taken aſunder, you have the paper, tha lit may, part. wich its ink [the 
ef e TOY: IE rep n r written: ſide is to be laid on 
_— ES 21 Eon —— — 00s, <4 
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arts wont rn, —— 
| » 2 15 eee 8 
poi ae with a ell 

teck With 4 wooden handle, to draw overt * 
very lame nes and ſtrokes through the yield. 
an, 


ec ' from” 21 varniſh; 


8 finiſhed vp, may be printed off in 


a folling-preſs” like dinary cuts. And een that will manifeſt, that even a mathematician © 
F have ſometimes taken and an engineer may ſometimes perform that 


without a rolling pr 


tk B- 
bk 4 cireutmſtances; it is p 


but artificial application of phyſical things) I have . 
been perſuaded by ſome experience; of which 
To. I may in one of the following papers give ycu 

a more Har dene, than I now conve. 


leſto be done, (by 


niently can. R N T6ri9 4 


- In the former bart of this eſſay, Pyrophilac, V 
Plate, ience® I have preſented you ſome inſtances, wherein | 
ay, the plare is by heat, or other.” Phyſiological” knowledge may be ſubſtituted 
5 freec be compleatecd for mandal dexterity,” mechanical tools, and 

with a graver; and laſtly, when the Whole en- even mathematical inſtruments; but now to 


ſhut up this diſcourſe, I ſhall ſabjoin a relation, 


olf Written charzeters, only by laying the by the knowledge of a flight: phyſical quality 


moiſtened paper very ſmooth” "upon the var- 
niſnied copper, and F ebb it hard thereon” 
ece of al, or ſome ſuch 
"body, "whoſe preſſure - makes” 
the ink ſtick to che varniſh; for which I have 
uſed the pu Kies bees lth en Wax, 1 


. with à Convex” 
ſmooth and Hard b. 


good, and have been 
dy the pen. Thar ink, atk Tina uſed; 1 


made only of fine Franckfort black, as the 
Painters, that ſell it, are wont to call it; by 


grinding it little by little, but very diligently; 
of a'forn 


thick ink; in Which "this only * 


no gum be added, as-is" ufta in ether ink, 


left that Hinder ies coming off. 5 


A p here it will not be impertinent to th 


argument in hand to add another artifice, 
a printed cut may be ſo far taken off, al 


br 2 Inge Fz It, coptes 751 rare Ber choice 
Pieces ma Vbe procured, and the periſhing or 
want of [Hs originals / ſupplied: : if then the 

t to be taken off be recent enough, (as it 
is wont to be, if it exceed not à year, or per- 


aps two,) then the papet needs only be well 


moiſtened, as if it were to be printed off at a 
rolling-preſs (with the ink proper to which,” it 
i ſuppoſed, chat the cut was, as uſually cuts 
are, printed off:) but if the picture or ſcheme 
be more ancient, it muſt be laid all night to 
foak in water, and then hung in the air; till it 
| havebut ſuch a degree of moiſture as makes it 
fit for the rolling · pre s. The paper being thus 
5 either bytbare wetting, or by ſteep- | 
mg, the printed ſide is to be laid upon a cop- 
= - r plate, y caſed over, as was ee 
irected, with virgin- war; for the plate and 

paper being put into a rolling- preſs, the com- 
Preſſion of that will make the moiſtened ink 
ſtick to the pure wax, which conſequently will 
take the impreſſion of the cut, or at leaſt of the 
outlines and chief ſtrokes of it. 72 
TrazrE is another thing, which ane 
all theſe to require the expreſs and immediate 
Er 2 the hand, and it is a phyſical way, 
ſo ſpeak, of tranſcribing Sink page 

of a y 2 or other writing, all at once. Whe- 
ther this can be performed \cheaply: and eaſily 
enough for common uſe, is hereafter to be 
e e 2 But chat, ee from theſe 


with water, wit Nag attained the conſiſtenee 
is carefully to be obſerved, that” 


of obvious bodies, which, without that know- 
ledge, all his {kill in mathematical diſciplines, 


and his vaſt and artificial engines, will not have 
enabled him to accompliſnh. For who would 
think, that by a comparatively few pounds of 
water (perhaps the moiſture of the air in wet 


- weather might have ſufficed) a maſſy body of 


dventare ſome hundred thouſand pounds 
in weight ſhould be raiſed ; and yet, that this 


was performed at Cumſtantinople, is one of the 


remarkableſt things I remember I met in the 
ingenious account of his voyage, that is given 
by the learned Busbeguius, embaſſador from 


the king of the Romans to che Turkiſh empe- 


rot; "Hig words are theſe. De obeliſco, cujus 
h 33 memini, qui eſt in i pudromo, fic Græci 
commemorant; à baſi convulſum multis ſeculis ja- 
cuiſſe hum: zempore poſteriorum imperatorum 
repertum architetium, qui operam ſuam in eo ſue 
* out- lines And che — —. * baſi reftituendo deferret; illumque, poſtquam de 
re s graver's* pretio conventum efſet, ingentem apparatum or- 
that ganorum ir trochleis & funibus præſertim inſti- 


tui ſſe, quibus lapidem illum ingentem erexerit, 


ſullimemgur #0 evexerit, ut uno tantum digito 
abeſſet à dorſa aftragalorum, quibus imponi debe- 
bat, lum indicſſe populum ſpectatorem oleum illi 
operam tanti apparatus periiſſe, magniſque denuo 
laboribus & impenſis opus inſtaurandum : at illum 


minime d 8 à rerum naturalium ſei- 
entia ſub 4 7% 


ut ob 
runt, magna cum admiratione & plauſu vulgi. 


And for confirmation of this narrative, it may be 


added, that the fame thing is mentioned by good 
authors; as having been practiſed . Z 


and a like ſtory is allowed, and ſomewhere 


made an argument of, to another purpoſe, by 
that great maſter:of mechanicks Galileo himſelf. 

- To: catch any ſtore of fiſh the ordinary. way, 
you know it is cuſtomary, that even in rivers, 


either ſtore of angles, and ſome ſkill in uſing 


them, or nets, or ſome other artificial inſtru- 


ments be made uſe of; and-if it be in the ſea, 


that men are to fiſh, large nets or ſome pecu- 
liar contrivances are employed as neceſſary; 
and one would not expect from ſuch people as 
the Americans, eaſier ways o than theſe, 
and yet theſe illiterate barbarians, by having 
found out (probably ps ee the phyſical 
property of a wood, make ake that ſerve = 
CatC 
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iſe afferri immenſam aquæ vim, 
qua multis horks in ee illam injecta, funes, 
pede obeliſcus librabatur, ſenſim madefactos ri- 
gentry (ut eorum oft nature) ſe contraxiſſe, ſic 
elifcum altiùs ſublatum in aſtragalis ſtatue- 
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dk great and ſmall ſounds, to meaſure without 

- geometrical inſtruments, in ſome cafes, _ the 

breadth of 4 river, though exceeding wide, 

port the diſtance of the place one ſtands in, from 

_ - the top of a high tower or hill on the other 
E of a river, or ſituated in ſome inacceſſible 


1 1 


place, and this in caſes, where the difference of 


call the ſixtieth 
if I ſee my correſpondent fire a 

. other fide 5 5 e or if 1 17 | 
kets or other guns caſually fired on ſome 


 Kindled 


tions uſually in geometrical menſurations is 


not allowed. The way is evident by. what is 
_ elſewhere delivered. For it having been found 
dy Merſennus's trials, that ſounds (as well 


ſmall as great) do move in a ſecond: (as they 
part of a minute) 230 fa- 
thom, or thirteen hundred and eighty foot; 


4 


ſee muſ- 
tower or baſtion, though never ſo far diſtant, 
and never {6 inacceſſible to me, it is eaſy for 
me, by letting fall a ſhort pendulum, as ſoon 
as I fee the flaſh of light produced by the 
powder, and by reckoning the vibra- 
tions (made by that ſhort pefidulum, which 


diſtinguiſhes ſeconds into halves or quarters) 


= 


dat ſhall happen to be made. befote the noiſe 


i HIS being an entire propoſition, and 
_ BK Clear enough of itſelf, will not need 


arrive at my ear, to know how far off the 
Place, where the gun was diſcharged, is from 
that I am in. As if a correſpondent, ſtanding 


dver againſt me on the other ſide of a river, 
or ſome ſoldiers being there exerciſing, I ſee 
the flaſh or ſmoak of a muſket, or other gun, 


two ſeconds ſooner than I can hear the report 
of it, I may conclude the river to be 2760 
foot broad ; and if a piece of ordnance being 
Hred upon the tower of a beſieged place, the 


"noiſe arrive at my ear in half a ſecond, I may 
collect 6go foot to be the diſtance betwixt that 


gs Wo. FW 


on the 


form them, that the ecchoing p 


A ” 
* 


that problem be performed, that we elſewhers 


mention as a thing, which, when nakedly pro: 


poſed, may ſeem impoſſible. For if I fee a 


hip at ſea be ſhooting, whether in earneſt, or 


for ſalutation, or for joy, it is very poſſible for 
me to meaſure, without geometrical inſtru- 
ments, how far it is off, though the ſhip itſelf 
be under fail. For veſſels, that fire guns, uſually 
firing more than one, whether to offend their 


enemies, or to ſalute their friends, it is eaſy to 


take warning, by the. firſt gun, to be in readi- 


neſs with a ſhort pendulum againſt. another to 
be fired, and in this way of meaſuring (though 


not. in any other yet known) one may take 
diſtances in the darkeſt night. For it matters 
not, whether I ſee the ſhip or place, whoſe re- 
moteneſs from me I would know, provided, 


by ſome candle or taper I ſee the pendulum 


before the flaſh of the fired gun, which will 
ſufficiently diſcover itſelf by its own light. 
And (to add, that upon the by) I have had 


ſometimes thoughts, that if the velocity of 


eccho's, which are but reflected ſounds, be ſo 


well determined as that of direct ſounds, na- 


vigators might ſometimes make uſeful eſtimates 
in dark nights, whether they be near coaſts, or 
conſiderably great rocks. For though upon 
diſcharging a gun, they cannot conclude, how 
near the ſhore they are, becauſe there may be 


parts of it leſs remote than thoſe that ſend the 
eccho; yet if they follow very quick upon 
the diſcharge of the gun, they have reaſon to 
ſuſpect, that the ſhore, whoſe approach the 


ſeamen do ſo juſtly fear in the night, is at leaſt, 
as near as the vibrations of the J e in- 
e is. 


n 


Of the USES of 


NATURAL THINGS: 


o R. 


ſtood. 


to be 


licated, but evinced. 
AND evinced 


— — — 


= hat ſolemnly it will re- 
quire to be, not only becauſe it is a paradox, 
but ſuch an one, as will meet with a peculiar 
* to be entertained ; ſince men can- 
t. E 1 


That there | is ſcarce any one Thing in Nature, whereof 
the Uſes to human Life are yet thoroughly under- 


not allow this paradox to be a truth, without 
ſuch a confeſſion of their ignorance, as muſt 
implicitely accuſe them of lazineſs too. But 


however, I think, we may juſtly enough ap- 
ply, with a little variation, to our — 
poſe, that true ſaying of Seneca, Multi ad ſa- 
pientiam per veniſſent, niſi, Sc. and affirm, that 
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many greater 2 owledge an 
command No nature, Ws co 2 e 
that What is arrived at y, 15 much greater, 
and more conſiderable than indeed itis3 4 
cially,” in compariſon of What is be. 


and yet NN and therefore, 1 think ut 
not fit to ſuppreſs the conſiderations I was 5 
to mention, ſince the diſplaying them may 


perhaps do you and others ſervice, 

rouze up your curioſity, by chewing ow much 

it Ras been defective, and it (which, they ought 
to do) they encourage it allo, by ſhewing you 

| how much of nature undiſcovered there 505 re- 
mains, to recompences as well * * 


? , 23 3 . 1 . . 
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by our paradox 42 confirmed, there are 
divers, that prox IS to the next enſuing 
| effay; the proofs t we hall mention in th 
diſcourſe, thouth f hope th af. appear 
| 1 alone, will. yet 9 ans AKreygthened, 
to number. and wei you: pleaſe | 
jpeg to them t Wen tol memio 1 
ing the next ho. we that ma : conyeniently . 5 
ref Ae to on Þ which 1 ball. therefore i in- 
conſiderations:; in 


uy you 152 60 not forget, that 
gg taken it for-a ſuppoſition, which 


þ | t. not our granting me, that the 
| WE EK 


works of nature to us de- 
y, upon edge. we have of 
5 oy properties and other attributes "and c 
1 that the more we know of t 
the greater uſe we are like to be able 
of thoſe phyſical things, (ay on 
ry.) And therefore, 
on as an uſe of a phy cal 17 g. 8 though 
not immediately Practieal, that helps us to 
make diſcoveries of things, that Property * 


ne . 
5 N 


cn 


Al I conſider in the firſt place, That 
there are very few of the works of na- 
ture, that have = * ſufficiently conſidered, 
4% and arethoroughlyknown,” 
qualities, and other attributes of this and that 
body (or other phyſical Bd which belong 
properly to it, and are not ht to be 
relative to other bodies, It is 8 only in the 
terreſtrial globe, but in"alrfÞſt 'Eytry {ts FA 
be met with in it, that thefe may be 
of terra incognita, or undetected part, whoſe | 
diſcovery is reſerved for our further induſtry. ' 
Tuis will a 
© we..conſider the 


KB, 
attributes of 


e contra- 
to be looked 


ar the leſs improbable, if 


{kill, and induſtry, and inſtruments, there are 
ts few i men, that have had the curioſity and 


+ways.:. Without Fhich, neverthe Is, divers 


other attributes, ſore. of. which. probal y are 
* of wet « Te are not Re b 
covered of. which, 


1685 
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miliar, and fo oftin treated 


even as to thoſe 


two things; whereof the one 
that there re Uivers ways of inveſting te A 


bodies as chetmical, optical, ſta- 
tical, &c. which Being artificial, and requiring 


to examine them after "FS ſeveral | yank 


tue 


0 Wy 8 
| 85 nt eſſa zel a8 in our other writings, the 
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"Fi . | eff” rather inf PREVI off the 4 
nd of the two n og mentioned; 
ot it will ealily a appar not unhkely, that there | 
ſhould. be many ;things undiſcovered in the G. 
ther works of -vature,. when there are W cv; 
in thoſe obvious and familiar objec Ats, that men 
are Fe 5 conyerlant with,. and have occa. 
hog to take notice 5 3 Day, Even in thoſe noble 
So real things, out own bodies, hol 
& ſo 5 1. merit c Our: e uniolity, and 
bed which it fo highly concerns no fes than ou 7 
healths and 5 7 | that we "have a accurate 
Seas | 3 85 man A new Ns have 
n 0 in reſent. age, on it 
the i ine duſtry of. the übe Aue fs po 5 
for. above two. thouſdnd ye Rares | 
e notice of ? Witneſs the 7 80 91 te 
the Aſlan, Pecquetian,. and. Bartho- | 
re veſſels 3 to..which may be added, the | 
ancreatichs, an to which. 1 doubt not 
will be added | divers 25 leoveries, ton 
ttz of . n d] 


IX fo "xk 0 bodies as e is and chicken 
AFC, gaben ſo many thoufand 2 do d 5 
handle, and perhaps eat, f though 19 5 
ſince, Even 2 ritotle Was foheitous' abo 
15 hiſtory of them, concerning Which he bs 
ſiverec 1 not inconfiderable 1 arficulars; ; 
er there has been little OY, thele fow ) years 
o. fauch. eye, tha Bel W we, BA 155 
| dy diſputing, - whether t 
b M9 of the yolk or the 2 our & 755 


9 0 it evident (which out own. 


N 555 Have, confirmed. to us) that it is made 
neither, nor yet of the tredle, (as ſome 
modern Weder have taught,) but of the ci. 


catricula, or ſpeck, that: appears on the coat of 


the yolk. 
| W a hody 00 fa. 


ne would imagine, * 6 
eber 
as ſhow, mankind ſhould, for 28 many ages, 


take no notice of a ching ſo obvious as the 
kgure of it frequently is? and pet Kepler is, by 
a very learned writer, acknowledged to have 
been the Hirſt, that acquainted the world with 

the Texang re (as it is wont to be called) 
of ſhow, in a diſcourſe by him publiſhed on 

that ſabje&t . And though f find mention made 
of it in Olaus Magnus, and have obſerved it ſo 
o often (but not conſtantly in the fame ſhape) 
d eſpecially about the beginniag of the ſeaſon of 


ſnow, that I cannot but admire, men ſhould 


'\ (Hot have very early heeded: fo obvious a pha- 


nomenon; yet I find not the diſcovery of it had 
been made ſo much as an age ago. 

$ many ages as vinegar has been be of 
the commoneſt liquors in the World, yet, that 
it oftentimes abounds with Thoals of living 
creatures, that move, and in the wddſcope. 
look like little 75 was looked upon but few 
very, that when, 


rs ws dats 
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of my cyes, till their ow alfiired 
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innumerable ſtars, ſhould for two thouſand years 
| paſs for a meteor, the inoonſpicuouſneſsof thoſe 

ſtars keeps me from much admiring. - And for 
the ſame- reaſon I wonder not, that the men, 
that lived before Galiles, reckoned no more 
than ſeven planets, or ſuſpected not, that Venus 
herſelf is ſometimes liorned, and. has her full 
and wane as the moon. Though theſe inſtances 
may ſerve to confirm what I lately told you, 
that many of the attributes of bodies. are not 
like to have been diſcovered by thoſe, that 
employed not artificial helps. But what may 
we not „ that mankind may overlook; 


when the fun himſelf, which is not only the 


in the world; but, that 
by whoſe light, we fee all the others, may have 
. vaſt and dark bodies (perhaps bigger than 
Europe or Aſia) frequently enough generated and 
_ deſtroyed upon him, or about him; and men, 

without excepting aſtronomers, never took no- 
rice of it, till of late years the excellent Gali- 
leo, or the induftrious Jeſuit Scheiner, informed 
the world of them. And though I grant, that 
they diſcovered them by the help of teleſc 


moſt conſpicuous body 


(inftruments unknown to the ancients,) yet if 
men had been as watchful, as the nobleneſs and 
conſpicuouſneſs of the object would make one 
they might have diſcovered ſome ſpots 
at leaſt, without thoſe helps. For I find by an 
Italian letter of Galileo s, that ſome curious 
pore of his acquaintance, after his diſcoveries 
had awakened them, deſcryed and diſcovered 
ſome of thoſe ſolar ſpots with their naked eyes 
unaſſifted by his tubes. 2 
IT. may 
preſent eſſay to take notice, that one account, 
on which we may reaſonably ſuppoſe men to 
be ignorant of the uſes even of thoſe things, 
where with they think themſelves well acquaint- 
ed, may be, that the bare difference of cli- 
mates, and of places, 
as we familiarly converſe with, beget ſuch new 


relations betwixt them, as may endow them 


with 8 and fit them for uſes we dreamed 
3 e E . g 
I. will not here mention the differing quali- 
ties, that bodies vulgarly referred to the ſame 
ſpecies of plants, animals and other bodies, in 
almoſt all countries, are endowed with in ſome 
countries; (as, that ſpiders are not venomous 
in Ireland, and Iriſh wood in general, if the 
received tradition be true, has an hoſtile facul- 
ty againſt venomous creatures,) becauſe the in- 
fiſting on this ſubject would take P too much 
room in this place, and is reſerved for another; 
and therefore III only add a couple of in- 
ſtances, the one to manifeſt what difference of 
climates may do, and the other to ſhew the un- 
expected influence of difference of places, though 
perhaps in the ſame climate. | 7 
Tux firſt of theſe examples is afforded us 
by water and ice; for thoſe, that live in thoſe 
warmer regions, where it never freezes, and 
who have divers. of them derided the relations 
of what happens in gelid climates as ridiculous, 
in probabilty would never dream, that it could 
be a familiar uſe of a hquor they were fo well 


| ® Gilbert de magnete, lb. I, c. 1. 
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Far the milky way, 'though-confiſting 


belong to this firſt ſection of our 


may even in ſuch bodies, 


* 


and kept all the year in that form, to make o- 
ther water intenſly cold in the greateſt hears of 


ſummer. And even amongſt us, thoſe, that 


have not been very inquiſitive, can ſcarce ima- 
gine, that one of the uſes of water ſhould be 
to ſerve for high-ways, whereon armies may 


187 
acquainted with as water, to be broken or 
beaten in mortars like a dry body, and carried 
in carts or wheel-barrows from place to place, 


march for divers days together, with all ther 


carriages and artillery, and whereon they en- 
camp and fight battles with as much aſſurance 
as on the firm land; and yet thoſe, that have 


been in Ruffia, and the neighbouring northern 


countries, aſſure us, that during the winter, 
when the rivers are frozen over, they uſually 
take great journies on them, and oftentimes ra- 


ther than in ſummer, and chooſe that rigorous 


ſeaſon, which allows them to march every 


where without ſinking into the gr ound, 4 


proſecute their wars in. 


we are ſupplied with by the declination of the 
magnetick needle from the true north and ſouth 


opes, points, and the variation of that declination. 
For though the loadſtone were highly admired 


as well by pliloſophers and mathematicians, as 


- The hana of the foretticritioned: inftances 


the vulgar; and though, ſince the great and 


happy uſe of it to navigation has been gene- 
rally known, men have been upon ſeveral ac- 
counts invited to conſider it with a peculiar at- 
tention and regard, yet that in ſome places the 


magnetick needle does not point directly, per- 


Haps not by a great many degrees, at the pole, 
as in others it does, is no ancient obſervation, 
ſince it is aſcribed to Sebaſtian! Cabot; and it 
pears by the writings of our famous country- 
man Gilbert himſelf®, that it muſt be ſome 
body that lived ſince he wrote, that muſt have 
the honour of being allowed the firſt obſerver 
of that ſtrange and unexpected phenomenon, 
that oftentimes in the ſelf ſame place, the de- 
clination of the needle towards the eaſt or 
weſt does in proceſs of time conſiderably al 


ter. Which diſcovery I could confirm, by com- 


paring ſome obſervations I have had op 
nity to make, with thoſe recorded by ſome 
modern authors. ef | 


AND as the ſame kind of bodies may have 


differing qualities, and conſequently uſes in 
differing! places; ſo they may have, if exa- 
mined or employed at differing times, com- 
priſing under that name, together with the 
four ſeaſons of the year, thoſe peculiar ſeaſons 
or-periods of time, to which ſome ſignal change 


of qualities or ſtate in particular bodies do 


belong. Wo, 

Taz mutations, upon the account of time, 
which I am here ſpeaking of, are not thoſe, 
that are obvious to every eye, ſuch as the dif- 
fering qualities of fruit green and ripe, or the 


degeneration of wine into vinegar; but ſuch as 


are not vulgarly taken notice of, and require 
either ſkill or curioſity, or both, in the ob- 


ſerver ; and of theſe a few inſtances will ſuffice | 


- for a taſte. | 


Wren common urine either is freſhly 
made, or has not long been kept, the Ro 
2 4 1 A 


— 


See the ſame Gilbert, lib. IV. c. 33 
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md „ alk is #4 pb Mat with 5 
Bcles, wherewith it is aflociared, that . 
obtain ir} one muſt evaporate or diſtil away 
E eight or nine ten of the liquor, 
and then at 8 a not inconſiderable 
IF to force up the laſt: but though the 
' tradeſmen, that deal in urine, do commonly 
overlook the difference, yet if the crude liquor 
Be kept ſix or . ſeven weeks, though not near 
the fire, the faline and noble parts will have 
Jo extricated themſelves, that a very gentle 


them that phlegm, that n would: "_— 
Feen ee EO 

Tnar the Thames water, which our na- 
' vigators are wont to. take with them in 
voyages, after a. while, if they fail into hot 
climates, ſtinks. very often too offenſively to 
be potable, that, which. e uſuall 
Water, which is, e obſerved to — 45 by 
long ſtanding, iy perſuade us; and yet 
it is found, x "his 3 by being kept long 
enough in The fame veſſels, though it be in 


the ſame, or even in an hotter _— will at 


__ hag looſe its ſtink, and grow le again; 


as I have, upon enquiry purpoſely made, been 


aſſured, not only by the vulgar tradition, but | 
by two very inquiſitive perſons, upon their own 
| knowledge the one having particularly ob- 
ſerved. it, failing betwixt, Europe and Africa, 


and the other in a voyage to, and from Ame- | 
rica. And I the rather mention this, becauſe 


I am very credibiy informed, that there are 
divers, de waters, that have. this faculty of 
ecovering after putrefaction, which is f 
ed . 25 peculiar to the water 1 the 
Thames. 


Au p, i wach mutet — one or 12 AY 


me, with an affirmation of its having the ſame 
wer of ſelf-recovery. And having held 
me curioſity to try experiments, how pump- 
Water, or the like rough water, as they call 
them, that would not bear ſoap, may be 
helped; an induſtrious perſon I employed af 
ſured. me, that he met with pump-waters, 
which after having ſtood a few days, without 
| having any thing done to them, would bear 
I. which before they would not do. 
Con ian feeds being freſhly ly gathered 


ds been obſerved to hae ſo much acrimo- 


ny that divers of the ancient phyſicians reckon 
them among yenemays plants; and in diſpen- 
-atories they are uſually. preſcribed to be pre- 
=? with vinegar, or ſome other corrective: 
| Whereas the more accurate obſervers take no- 


tice, that within a competent time after the 


He is gathered, it loſes of it ſelf that exceſ- 


i be <- acrimony, that at firſt blemiſhed it. And 


the like I find obſerved, by good apothecaries, 
of the roots of aron, which are mitigated by 
Keeping, (and which ſome noted phyſicians of 


my acquaintance do little leſs magnify to me 


Wie does Quercetan himſelf.) 
„ [Tua r vegetables, what 1 way. ſo- 


ever they are wont to be laid up, and ordered, 


* N unleſs firſt reduced to ſoot, any 
1 e falt, like that of animal ſubſtunces, 
W 


ere more particularly declare, and es 


$7 iv 
. * 


wer I doubt not but 
tech: you, ne the of an 
add l 11 0 


8 theſe very perſons. named another riyer to 


with new faline particles, to be fit to = | 
more menſtruum, and be worth another 
lation? I was anſwered in the affirmative, pro- 


caſe). there were a 
between the former and the latter diſtillations. 
(The reaſon of which, according to my trials and 


; : a tro 7 
T 1 — 1 yet by dome diſcour 38 of 
with a very . ingenious perſon, and ſome. ſub- 
ſequent. trials made after a way I deviſed to 
examine: diſtilled liquors, I was: ſatisfied,” that 


there are divers vegetables, and thoſe very 


commonly growing here in England; which 


being gathered and laid together at a certain 
ſeaſon, and diſtilled alſo. at a certain nitk-of 
time, Will yeild, inftead of the vinegar-like, 
and otherliquors, wont to be afforded by fuch 
heat will make them aſcend, and leave behind 


Plants diſtilled the common way, a volatile 
ſpit; which in ſmell; taſte, and divers 
rations, as turning tyrup of violets rc 4 


ſing with acid ſpirits, -&c. reſembles the vola- 


tile ſpirits and Ales of animal ſubſtances; and, 
you will Wonder at, 
this great J whoſe ſecret I wiſh 1 durſt 


Ax p, that e think, that BY is 
only in e and animal ſubſtances, that 
are commonly of a more looſe or alterable 
texture, that he trying things at one time ra- 


ther than another may be very conſiderable, I 


be bod cyen in mineral . 


IT ig a chemical complaint, 5 
rious and experienced; that though authors 
teach us to make the ſalt of violently diſtilled 
or caleined vitriol, by forthwith taking the 
caput mortuum, (from which all the oil has 
been by the violence of fire forced out) and ex- 
tracting the ſaline part by effuſions of water; 
yet thoſe, that make exact trials of it find, that 


when, the dark red maſs of powder-is newly | 
taken out of the veſſels, it is ſo | 
of its ſaline particles, that no affuſion of water 


robbed 


will at all obtain from it the expected ſalt. 
Notwithſtanding which, having purpoſely en- 
quired of ſome, that diſtil great ons, of of 


dil of vitriol, Whether or no, when th 5 
y by 


made an end of one diſtillation,” if th 
the caput mortuum for a pretty while in the 
air, they could not find it impregnated enough 


il- 


vided, . that (as I mentioned i in the ſtate of the 
tent time interpoſed 


conjectures, may be aſſigned of this odd phæ- 
nomenon, belongs not to this place, but you 
will hereafter meet with it in another. 
Tux ſecond inſtance I promiſed you, is af · 
forded me by ſtones ; for there are, and not 
far from this place, quarries of ſolid N 


ſtone, which is employed about ſome 


ſtately 
buildings I have ſeen, and which yet is of ſuch 
a nature, wherein divers other ſorts of ſtone are 
faid to reſemble it, that though, being digged 
at a certain ſeaſon of the year, it proves good 
22 Ra newly men- 
tioned z; yet emplo at a wrong- time it 
e as even the chief 
of thoſe perſons, whoſe profeſſion makes him 
more converſant: with it, has himſelf acknow- 
REY en Tound by ſad expe- 


rience. 


iencs. Bot concerning this obſervation, you 


attributes diſcovered in natural things, as are 
not uſually heeded ; of which I ſhall mention 
but a of inſtances, becauſe they may 
ſerve to ſhew ydu, that ſuch circumſtances, as 
are thought the ſlighteſt; may afford new uſes 


even of ſolid and laſting bodies Skilful arti- 


ficers, that grind optical glaſſes: for tubes; 
| have complained to me, that oftentimes. the 
"convex glaſſes they faſhion,” will. 
"and condjtertly; after-all their labour, of lit- 
tle value; and yet they are not able to diſco- 


Ver theſe un welcome veins in the glaſs, by the 


moſt careful viewing it againſt the lighty till 
they have ſpent a pretty deal of time about 
working 


xt an ordinary diſtance from the eye; but they 
are obli 


creaſe of diſtance become ſerviceable, even 
| where one would the 4 . 5 
Bur probably you will look 


4 as a lighter circumſtance than San. , itſelf; 
and yet Dr. Gilbert has obſerved, and 1 have 
found it true by many als chat long irons 


as the bars of Soi: that have 
right for a great while, do, by /that 

_cular 2 acquire a verticit or n cl 

virtue, as having acquired magnetick poles. 
So that if you apply the needle of adi 
I mention as the readieſt 

lower part of the bar, it will dm the ſouth 
of the bar will ſeem to drive away chat end, 
and will draw the northern. 

Bu r here I muſt not forget to take notice, 
that 1 can ſcarce think men will be able t 
know all the PREY and uſes, even of fa- 
miliar bodies and other things, till they have 


— 4 


ſeveral attributes 1 Even to f 

things, which a „though curious, 
will probably never 2 00 unleſs he be both 
- acquainted with mat ICA 
| have the curioſity to 35 
ſubjects. And tho 


| out, 


o in 6s ell 
book; divers things are delivered, That > di- 
realy enough tend to manifeſt what I have 
now faid; yet it is of ſuch importance, that 
naturaliſts ſhould be thoroughly perſuaded of a 


truth, that may be ſo much more uſeful than 


it is yet generally admitted, that I am content 
to inculcate it, by ſetting down here a few in- 
ſtances of ſomewhat a differing ſort from thoſe 


elſewhere delivered, and more appropriated to 


the preſent ſubject of our diſcourſe. 
Tov will not doubt, but that ever ſince the 
firſt ages of the world, the majority of men 
have had ſome occaſion or other to ſee bodies 
ſwing; and yet, till Galileo (for he is generally 
believed the diſcoverer) took notice of the vi- 
brations with a mathematical eye, men knew 


not this property of ſwinging bodies, that the 
Vo l. III. 


af the usEs of NATURAL: Tx Os. 


Jes to meer elſewhere with a Arber 0 
L e. aper been derived ſeveral practiſes of good uſe, 


1 cd th time Nd. Ene be 0 ay 
ipal, yet they are not the only circun- 
1 whoſe: * may make ſome ſuch 


of it; and even then they are unable 
to deſcry theſe blemiſhes, if they hold the glaſs. 


4 take notice of b 
_ Wont to make 


) trial, tothe ; 


the needle; whereas the upper extreme 
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greater and ſmaller arches were, as to eat, | 
equitemporaneous; from which diſcovery have 


ſome of which have been ben mentioned in 
theſe eſſays. 

TRA water, running out at a hole Wade 
in the ſides near the bottom of the veſſel, makes 


a parabolical line, or one that near reſembles 


Irs and that in ſuch effluxions of water, there 
is a determinate proportion aſſignable betwixt 
the perpendicular height of the liquor, and the 
diameter of the hole, whereby the velocity, 


And quantity of water, that would run out, 
- may be computed, has not been, that I know 
of, taleen notice of, till the obſervations of the 


above · named G alileo, and the diligent Merſen- 


nus (to which we may elſewhere add ſome of 


our own) have endeavoured to define thoſe 


| matters. 


As conſtantly as we have occaſion to take 
notice of the air, and water, and glaſs, yet 


the curioſity of our modern maſters of opticks 
has obſerved many things touching the refrac- 


ged to ern 
tx or ſeven foot) farther, ſo much may an 


tion of the beams of light, made in thoſe me- 


diums in different quantities, and to and from 


the perpendicular, not to fay any thing of the 


- equality of the angles of incidence; and of 
reflection 


unſtedec by thoſe that are not verſed in op- 


e on the ſurfate of ſtill Water, 


ticks : the drops of dew, that hang in num- 
berleſs multitudes upon the graſs and leaves, 
ard things, that every eye has been invited to 
the orient colours the ſun is 
them afford us; but till the 


. xcallent Des Cartes, cont ing them with Meteo | 
more critical eye, found, t t in ſuch a de- rum, np. 
terminate ade at the ſpectator's eye, 


between the ray of light coming from a cer- 
of the Koi and the imaginary 


i gh lng reaching Bom the eye to the ſun's 
center, the drop appeared red, and in another 


.determinate angle exhibited yellow, blue, and 
other colours, and at other angles, ſhewed no 


coldur at all; the world ignored a conſiderable 


property of ſpherical diaphanums irradiated by 
"mathematically conſidered them; there being the fn 8 


1 neat 


un and ſeems not to have dreamt of a 
ypotheſis, with which ſome ingenious 
mens mind are no leſs taken, than their eyes 
are with thoſe vivid colours of the rainbow, 
which it pretendy* to give a clear aceount of. 
And though we daily ſee pieces of wood and 
timber broken by the weight of over heavy 
bodies, yet till the often ral and ſtill to 
be commended Galileo applied geometry, and 
the doctrine of proportions to matters of this 
kind, the reſiſtance of ſolid bodies to be broken 
by weight (whether their own, or that of other 
bodies) ſeems not to have been ſo much as 
ſuſpected to be reducible to ſuch an eſtimate, 
as he and others have brought it to. And a 
virtuoſo of my acquaintance, (for whom Mer- 
ſennus laid the way) in a muſical inſtrument; 
that I have with Ay 5-9 heard him play on, 
can obſerve a property of metals, that chemiſts 
thought not #3 namely, that equal wire-ſtrings 
made of differing metals, and having a due 
tenſion, will yeild ſounds differing as to ſharp- 
neſs by determinate muſical notes, or the divi- 
ſions of them. Ant to theſe I might add di- 
| Cc vers 


| | . © pe be not — great, than bodies of | 
kh, 2 than Ps hy taken notice of: and 


* 


s.0f:M 1 and ( eee 
Erne nc nn Cotte by. — all the flegm, we have the re- 
increaſe with their 1 h but till ſoch a num- L. experiments of navigators into the frigid 
ber of feet, beyond which the length 'did bur zone,} who aſſure u, that not only from wine, 
leſſen it) and the parabolical line, in which but from been, by the congelatiom of thr 
bullets (that are thought. of all other bodies to aqueous parta, there may be ſeparated, or ob- 
move the ſtraiteſt) are ſaid to moves; and 1 tained a liquor, . 
1 e malt hte e 7; bf oc 
butes, if I may ſo-call;them, of natutal thing, Ans even in our 3 e do 
that, geometricians, aſtronomers, engineers. Sc. odd m may be made by cbld; for, 
have already obſerved, might bonhere added, ee mos ts of mine, that be 
but that I think it ſufficient to ſubjoĩm one in- long to other papers, there may, by ſuch culd 
ſtance more, that may well ſerve to-keepus an we have here, be made a ſepamtion in oil, 
from imagining, that even the Camdiir _ ofa CO much finer and more ſpirituous than 
objects in the world, and that ſeemlikely to t. for I know an eminent attificer, who 
r W have been ſufficient- . ſecret to refort (as himfelf 
dered. . . few phy nw bh ORR 123 


e 
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2 notice, eee — ore N 
deſcent in falling bodies, yet we fin not, that than common oil, 
1 as fairly attempted to determine it to preſerve things from 

PET . Jocity, mY 8 — having 


urpoſe I 
ormer effays, w —.— Dame —— . 
1 W 5016.4 3 mew that v ee dere with the 


met with two ; diſſenters) haye acquiefceds, and- vo . W 5 


wh in the eighth .eflay we*engeavamed | 
to m wre E ne Ut that may be 2 of — —.— 4 
* E 3 2 any thee may made of colour, 3 


rical op Ina 


ings, not 'oply- motion; and reſt, Auidiry and Pa 

13 me 8, gravity; and the bike, have a more uni- 

- that e vel influence of natural things, than even 

gers * Wa phers * wont to take notice of; but 

And I have hi f bodies, atholick affections of matter, that 

= I ſhall venture to Ad of 0 and wh . ar but particular qualities, 
K nat a things,” that cyen thoſe, — 


urs | and heat,” nay have ks d 
thac ard/very famila, may have-attributes and aß in and be àpplicable to ſo many 
uſes, | generality of meißt without NS that 1 doubt, whether all 
excepting thoſe that are 9p earned, * particular degree or pitch of 
not ont to take _ notice of. n 

yy | 
Hes, nay, though | 


| though, mei b eve 
to the maths 


5 that reins in fire, will have all its uſes 


mut! ag ws one ain 
th @ | my — ſubject, 


_ — 
* uter en notice © 
yer I ſhall hereafter hae occaſion to prove it even in ; thoſe 9 chat are reckoned 
by divers inſtaacea, abc ag may eaſily try it, among the moſt kigwn, if men did not want 


„e bparibis, is perhaps 


5 © either 0 fol fo me time to the ſum- r r es. 


. e hd a black, or a couple pected. For I ſpeak not here of curioſity 
- of & ereot "one 1 inked. or otherwiſe general, (which I doubt not would os far | 
|  Viagked al over. © more numerous diſcoveries, than were neceſſh- 
Col o is one of the familia qualities ry to juſtify my preſent diſcourſe,) but I only 
2 men have to deal with; "and though they other - ſpeak of ſuch a curioſity about the things of na- 
wiſe are not wont to expect much from it, yet ture we familiarly converſe with, as we could, 
leaſt. of all would they expect chat it ſhould; ſcarce want, if it were not out of lazineſs, or 
contrary to the received definition of it, which a prejudicate opinion, that makes us take that 


_ congrtgare tam beterogents quam bomogenea, for granted, that we ſhould find to be quite 
"that it ſhould, I ſay, perform the office of otherwiſe, if we did not chuſe rather to. pre- | 


heat in ſpirit of wine, nay, and in preſenting ſume chan to r. 
us ardent ſpirits from beer and other hquors in- Thus, that Falling: bodies, the heavier | 
fenor do wine; and yet, 18 to mention Para- are, the faſter in proportion they fall, has been 


( 


Mm of te USE S / Narvrar Trixos. 
A. teceived opinzon in the ſchools ſince Arifo- 
ties time, and has k 


kept the equivelocity, as to 
ſenſe at lealt, of bodies of very differing bulks 
and weights: falling from moderate” heights, 


ſuch as ſurpaſs not Ordinary towers and ſteeples, 
being taken notice of, till of late inqui- 


from 
fitive-men by experiments found it out. 


Tur water by glaciation is reduced into 4 


lefſer room, has been and is ſtill the opinion, 
not only of the vul 


of learned men; and yet, that water is not 
condenſed, but expanded by freezing, he that 
will congeal that liquor in veſſels ſtrong 
may eaſily find by trial. And the 
floating of ice upon water, and the bubbles, 
that are uſually to be obſerved in it, may alone 
to ſuffice to make a conſidering man diſtruſt 


the vulgar opinion. 
Tur the common air we breath and live 


in, is a body endowed with poſitive levity, 
has been for ages, and continues to be 
almoſt univerſally believed; and yet if men 


| s ſuppoſition 
by one or other of thoſe ſeveral ways, by 
which the gravity or leyity of the air may be 


diſcovered, they would quickly find, that it is 


not devoid of weight. And even ſo flight a 
way as the condenſing the air in a blown blad- 


der, by tying a ſtring ſomerhing ſtrong about 


though we ſhould oppoſe, as Dine 
have lately done, that in ſuch caſes the Air is 
not in its natural ftate, but condenſed; befides; 


that is an objection, to which all the expe- 


makes rather againſt the objeCtors/"than the 
concluſion, againſt which they It; Gi 


if the particles of the air be really light, 


make it rather lighter than heavier. 


The VIII. 


THraT greater and leſſer ſounds do, as to 
ſenſe, move with an equal ſwiftneſs, is that, 


more excuſably, becauſe it is evident and con- 


feſſed, that great and ſmall ſounds do not 
move equally far: and yet, that this equivelo- 
city of ſounds has been made out by the late 


obſervations of the diligent Merſennus, and 


others, you may remember to have been de- 


livered in a foregoing eſſay, Where I alſo en- 
deavoured to ſhew, that this. property of 
ſounds is not unappliable to human uſes. 

Tuna the loadſtone, which by immediate 
contact will take up iron, ſhould have ſo 
ſtrange a property, as to take up far more when 


a cap, or conveniently ſnaped piece of ſteel is 


interpoſed hetwixt it and the body to be raiſed, 
is a thing ſo unlikely, that though the ancients 
knew and much admired the attractive virtue 


of the loadſtone, yet they ſeemed not to have 
ſuſpected it enough to vouchſafe it a trial: 
apd yet ſince Gilbert's writings came abroad, 


he muſt be' a great novice in magnetical af- 
fairs, that either ignores or doubts it. But I 


| muſt not do any more than touch upon magne- 


cical experiments, ſince they alone would af- 
ford me ſo many truths (which the generality 
of men would not have thought likely enough 
to be worth trying) that to enumerate them, 


* 


gar, but of the generality 


them. 


8 4 


filling the bladder the fuller of them-ought ro ry differing from thoſe of the generality of 


other bodies, that bear the ſame name, 


> Trar it is the property of unſlaked lime 


to grow hot by antiperiſtaſis, upon the pour- 


ing on of cold water, and other cold liquors, 


and conſequentiy not to grow hot upon the 
effuſion of liquors, that are not cold, is not on- 


Iy generally believed, both by learned and un- 
leatned; but this property of lime has been 


employed as an argument to prove' other mat- 
ters, as well By divers of the new philoſophers, 
as by many of them, that embrace the old 
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though it might convince your underſtanding, 


Ariſtotelian principles: whereas I doubt not 


but a little trial might eaſily diſabuſe them: 
for by the affuſion of divers liquors actually 


warm, I have made lime flake with its wonted 
violence, if not with a greater. And in other 
liquors actually cold, like unheated water, and 


one or two of them far more thin or ſubtle 
than it, I have kept lime long without flaking, 
and without "imparting to the ambient liquor 
any ſenſible heat. The quality of theſe in- 
ſtances makes me think it needleſs to increaſe 
their number, ſince we can ſcarce -wiſh a 
greater inducement to expect, that many new 


attributes may be diſcovered in the works of 
nature, if men's curioſity were duely ſet on 


been found out, that ſeemed ſo unlikely, that 
men thought it would be in vain to try 


To theſe 
hitherto been reduced to our firſt conſideration, 


might well be added, that bodies, which have 


the fame denomination, an 


and bur the ſame, operations and viſes, may 


yet have peculiar ones, and ſome of them ve- 


But 
examples of this kind will more conveniently 


ſhould ſwell too much, diſmiſſing this preſent 
conſideration; we will advance to the next. 


&* 
„ 
„ 


*. ; * 75 * . 
4 — . ad * 

3 - * s 12 

EE, 6 25 . * 4 # 4 2 

4 3 3 ' j 1 * 
5 A $2. . 
& * 1 " 2 > 3 7 

, * i, 1 * 1 * x — * 
{aud 


Conſider in the ſecond place, that the fa- 


Work to make trials, than that divers have 


eral ſorts of inſtances, that have 


| a from *whence 
men are therefore wont to expe the ſame, 


| | be mentioned in the laſt eſſay: and leſt this 
whoſe contrary is taken for granted; and the 


1 culties and qualities of things being (for 
the moſt part) but certain relations, either to 


one another, as between a lock and a key; or 
to men, as the qualities of external things re- 


ferred to our bodies, and eſpecially to the or- 


gans of ſenſe, when other things, whereto 


theſe may be related, are better known, many 
of theſe, with which we are now more ac- 


not yet taken notice of. 


I ſhall elſewhere, Pyropbilus, have occ aſion 0 


to ſhew you more fully on what grounds, as 


quanted, may appear to have uſeful qualities 


well as in what ſenſe it is, that I take the moſt 
of the qualities of natural bodies to be but re- 


hinted example of a lock and a key, where, 
as that, which we - confider in a key, as the 
power or faculty of opening or ſhutting, ſup- 


poſes, and depends upon the lock, whereto it 


correſponds ; ſo moſt of thoſe powers and 


other 


lative things. To our preſent purpoſe it may 
ſuffice to adumbrate my meaning by the newly 


| other agb, r 
depend ſo m 
tutions of 3 1 that are diſpoſed or 
indliſpoſed to be acted on 
tei were no ſuch objects in the world, thoſe 
' qualities in the bodies, that are faid to be en- 
. BS with them, would be- but aptitudes to 
work ſuch effects, in caſe convenient obyetts 
were not wanting. As if there were no lock 
in the world, a key would be but a piece of 


upon the ſtructure or conſti- 
by them, that if 


iron of ſuch a degerminate / fige and ſhape. 
And this compariſon I the rather imploy, | be- 


cauſe it may be further applied to our preſent 
_ diſcourſe, ' 
| ſhould, 


or as if ſome barbarous American 
e other pieces of eee 


thrown by the ſea upon the ſhore, light upon 


ry 


a key of a cabinet, he would probably —— on 


it as a piece of iron, fit only or the ĩnconſide- 
rable uſes of any other piece of iron made 
much broader at each end than in the middle; 
but, having never ſeen a lock, would never 


dream, that this piece of iron had a faculty to 


Will 


er- by the following inſtances. 
Tuo iron be fo common a body as it 
is, and its uſes are very many, and have been 
known as long as ſince Adam's time, yet all 
thoſe differing bodies, on which men of all 


ſecure, or 


perhaps, hereafter 


preſſions from it. But this will be better ap- 


ſorts imployed it to work, and all thoſe various 
Ways, whereby chemiſts, phyſicians, and mi- 
neraliſts have wrought on it, during ſome thou- 


to navigators, who, by this prop 


ſands of years, did never diſcover to man one 
ies, which, 
for aught we know, was never found out till 
within theſe three or four ages: for a ſteel 
needle, being | 
feſted itſelf to be capable of conſtantly ſhew- 


of its nobleſt and uſefulleſt 


applied to a Joadſtone, mani- 


ing the north and ſouth in all ſeas, in all wea- 
thers, and in all times of the day and night 

y. Which 
depends upon the relation that iron has to one 


only ſtone, have been enabled to diſcover the 


new world, and enrich the old with the drug 


*Y and treaſures of it. CIT 
Arx all the vain attempts, that even 
ſubtle chemiſts have made to arreſt the fluidity 
of quickſilver, the knowingeſt 7 that 
have medled with that mineral, and e Tru 


if they have obſerved, that the keene 
that are capable of freezing even aqua vitæ, 


are unable to congeal it, have been very much 
indiſpoſed to reckon an eaſy coagulableneſs 


amongſt its qualities; and yet we ſee, that 
though the mixture of no other known body 


will diſcloſe its having any ſuch affection, yet 


the vapour of melted lead will ſometimes (for 

that experiment will not always ſucceed) reduce 

quickſilver, even in its maſs, into a conſiſtent 
and ſomewhat tough and hard body. 


VinzcaAR being a liquor, that has been 
generally known and uſed for ſome thouſands 
of Furs, men have imployed i upon great 


: — the di 
nifeſted, this it had a faculty to exliibit a _ 
thay ſaccharine ſweetneſs, which, for 
know, it exhibits with that ow only s 
have not yet known crude v 


to make ſtrong 


: money mentioned. 


2 it 12 2 8 


ive acceſs to all, that is contained 
in ſome well furniſned cheſt or rich cabinet: 
ſo there is many a thing, that ſeems to us uſe- 

leſs, whilſt we look upon it only in itſelf, which 
| prove highly uſeful, 
when we ſhall light upon 0 fot other bodies 
peculiarly fitted to act upon. it, or receive im- 


ſkin of 
have — preſents of "muſk ſent me from 
the Indies) they do, either before or after, hang 


is made, to other and remote 
ſame Indies, he found, that, by the length 


eee * as: 
— to communicate a ſowernels to the 
eee e ning 5 | 
probably by chance) to be: applied to | 
Ivin g of lead calcined; or crude, it ma- 


diffolve *tin; 
though calcined >-and though by a ſlight arti- 
fice, elſewhere mentioned, we have bern able 

vinegar dillolve the calx of Ju- 
piter; yet was the ſolution far differing from; 
and inferior to, the taſte of the ſolution of lead 


477 1 8000 


- Sp1KR1T of Ma En that "A been 


Jang known to chemiſts; and might reaſonably 


bel ked likely to be a good men- 
Arkin rely confer but it is not proba- 
ble, be ra ae ic has ben imployed toe 


it ſhould be ſuſpected, 
ſo thin, light, and fu- 
gitive a — as ſpirit of wine itielf; and yet 


we have often (as chere will be hereafter divers 
"occaſions to relate) tried, that if both li 


be ſufficiently pure and dephlegmed, they will 
afford that ſtrange ſnow-white-concretion, that 


Hunt calls his: Off@ alba; which; however 
by his followers" aſeribed to him as the in- 
ventor, I find mentioned in ancienter books 
than his: and I remember, that even Raymond 


Lally relates, with what wonder he firſt aw 


 thitexperument (which indeed is conſiderable) 


un as the ſpirit of wine has ſuch an 


odd property, when it meets with ardent ſpirits 


gmed ; ſo the ſpirituous parts of urine, 


5 without being ſeparated from the reſt, have a 


„that one may yet leſs expect, if they 
be duly imployed, to operate upon muſk : as 
I have had the op ity to inform myſelf 


by inquiry of a ſcholar, who lived in China, 
and affirmed himſelf to have divers times ſeen 
muſk. made. For this perſon anſwered me, 


that he had obſerved it to be the practice of 


others, and had made trial of it himſelf in 


thoſe caſtern parts, that the muſk being made 
up, and anto cods or bags made of the 
e ſame animal, (in which form 1 


it in a houſe of affice, ſo as it may, without 
touching the groſſer bodies, receive the fœtid 
exhalations of that naſty place; by which 
urinous ſteams, which it is expoſed to for 
ſome days, the leſs active, or more immerſed 
ſcent 15, 'as it were, called out, and excited 
or heightened. And I found, by farther en- 


quiry of the ſame perſon, that having carried 


muſk from thoſe eaſtern regions, where it 
parts of the 


the voyage by ſea, his muſk had very mu 


loſt its ſtrength, which he afterwards reſtored 


to it, by following the advice of ſome ſkilful 
perſons, according to which he tied the muſk, 
bg in a bladder, wherein, having pricked 

little holes with a needle, he hung it up 


| for 8 days in * a ſinking place as = 


* 


art of annealing upon glaſs came to be p 
dad. "For mens other esperiments 


Tux leaves of oaks, that are ſuch common 


. « 


art we find, that prepared filver (and I have 


ſometimes done it pretty well with the crude 


metal) being as it were burned upon a plate 


of glaſs, will tinge it with à fine yellow or 


golden colour: there are alſo divers mineral 


earths,. and other coarſe foſſils, of uſe in this 
art, which, by the help of the fire, makes 
them impart colours to glaſs,” both tranſparent, 


ard ſometimes very differing from thoſe of the 


bodies themſelves, as I may elſewhere have oc- 
caſion to ſpecify.' In the mean time, give me 


leave to name this reflection upon the art of 


painting, that it is very hard for us to be ſure, 
that we know ſo much, as all the ſeveral ſorts 
of uſes, that may be made of the particular 
bodies we converſe with, fince upon the inven- 
tion of a new art or trade, of which we know 


not how many remain yet to be found out, di- 


vers uſes and applications of bodies come be 
difcloſed, that were never ſuſpected before. 
Tux uſe of lyes made with common aſhes 
to waſh linnen has rendered them for theſe 
many ages very familiar : but though their ef- 


fects on the other bodies, upon which they have 


been employed, ſeemed not to have any affini- 
ty with what I am going to mention ; yet when 
a ſtrong lixivium is applied to ſyrup of violets, 
(which is alſo a very known liquor) to which it 
has a peculiar relation, it will then immediate- 
iy change the colour of that ſyrup from a blue 
to a perfect green, and ſo it will the violet 
leaves cruſhed on a piece of white paper, with- 
out the help of ſugar, or any preparation. 
Russ, though a colour as obvious as 


moſt others, and to the generality of men ve- 


ry pleaſing, however it hath no offenſive pro- 
Vor. III. 


* 


thi is, and ate not obſcrved to have, in refe- 


duſtry applies them to, any ſuch property as that I 


2 * 
a, 
: * 


am about to name ; theſe leaves, I ſay, if when 


freſh, they be immerſed in the water of mineral 
prings, impreghared with the ſubtle corpuſeles 
iron, I have ſeveral times found to turn the 


Tiquor blue or black, according to the propor- 


Ons would not expect, that ſo dark and 
black a body as charcoal ſhould be the main 
thing employed, not only to cleanſe and brighten 
ome metals, but to procure a clearneſs, and 
give a gloſs” to Tome tranſparent bodies. And 
yet I learned from the makers of mathematical 
inſtruments, gravers, and other artificers, that 
the beſt way they have, and which I have ſeen 
them employ, to poliſh their plates of braſs 
and copper, (after they have been rubbed clean 
with powdered-pumice-ſtone) is with charcoal, 
(which ſome of the more curious burn a ſecond 


7 


„„ 6: oY 4 58 a 
time, and quench in appropriated liquors,) as 


that, which both ſerves” to fetch out the 
ſcratches of the pumice-ſtone, and itſelf ſcours 


without ſcratching, and thereby poliſhes very 


ſmoothly; And by the ſame way they: may 
cleanſe'and poliſh the plates of horn, of which 


they make lanthorns, 'drinking-eups, &c. To 


which, as to the metalline plates, a glok may 
be afterwards' given with tripoli. 

" PeRmaAPSs it will not be improper to take 
notice to you, Pyropbilus, in this place, that 


not only the nature of the body to be wrought 


upon, but ſome peculiar circumſtances relating 
to it, may contribute to the effects of ſuch ex- 


periments, as thoſe treated of in this ſection. 


As for example, one would not expect, that 
water, which is ſo apt to run out at the chinks 
of wooden veſſels, ſhould, without addition, 
become the fitteſt inſtrument for cloſing them. 
And yet I have more than once found by trial, 
as I preſume many tradeſmen have done, that 


when wooden' barrels or firkins, and the like 


veſſels, by having been long kept too dry, 
come to have clefts and commiſſures, this in- 
convenience may be remedied by {pouring wa- 
ter into them. For though at firſt the liquor 
quickly runs out again, yet by frequent affuſions 
of it, the wood, eſpecially thoſe edges between 
which the water runs out, becomes ſo ſoftened and 
plumped up, that the little intervals or chinks 
are, by the ſwelling of the neighbouring parts, 
cloſed up, and the veſſel becomes ſtanch. 

Ap upon a like reaſon ſeems to depend 
that odd experiment, much talked of by ſome 
of our eminent Engliſh ſegmen, who, for the 
haſty ſtopping of a leak, that is not too great, 
much commend the thruſting into it a-piece of 


powdered beef; for this being much more ſalt 


than the ſea-water, that liquor pierces into the 
| ö compact 


to any other body, Which chance or in- 


— 


— 
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ke, and; thereby; binders the Vater from 
n wo the Thip as if did be fore... .- 
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Taz wide ex 5 . 
„ with 


tire concrete; nos N en 


mergent properties, accruing to ti . 
by the allogation,of e mpl 


that compoſe. it. 512 
You 1 11 meet wich ſtore WY 


i theſe eſſays, and other of my 9 EX: 
fly. applicable, to the, illuſtration of what is ee 2. K 
delivered, and therefore 1 it will affice | 
in this place the er, e io - CUR 


Hz that takes notice, how, 


none of the d „ ſhould: be, to make a- 
nother metal, which is leſs . and has ft 
3 leſs dead found than its fel ä 


SES 

_ bax ſonorous3 and yet we ſee, that bell. metal, 
Which, when caſt into bells, makes. a hard 
mixture, that ſounds ſo loudly, is made prin- 
by the ad- 


eipally, as has been already 
dition of a certain proportion of tin to copper. 
In the common experiment of making ink, 


| the infuſion or decoction of galls is vellowith. 
or reddiſh, and the ſolution of vitriol will, as 
the concrete F e more of iron or of w 


copper, be either green or blueiſn; but from 
the mixttire of theſe two BN chere will e- 
merge an inky blackneſs. 

THAT oil, that is a body 90 mollifying and 


| ſlippery, and whoſe, unctuolity makes its moif- 


ture ſo much more difficult to be waſted or de- 
ſuoyed, than that of water, wine, or other 


not tenacious liquors} ſhould be one of the two 
or three main ingredients, and the only moiſt 


one of a hard and durable cement, is that, 


which probably you would very little expect 
from it: and yet, not to mention what trials 


of that nature I have made, becauſe I had not 


time to obſerve the full event, a very ingenious 
man, much employed about coſtly water- 


works and datns, aſſures me, that the beſt way 
he has to join together, and, if need be, piece 
and mend with a cloſe and laſting cement the 
pipes, that are uſed for ſubterraneal aquaducts, 


that are long to hold running water, is to take 


good clay (ſuch as tobacco- pipes are made of,) 
and having dried it, and reduced it to very fine 
powder, and mixed good Kore of ſhort Hocks 


Bar des A the Wit 80 8 


N 
17 i 2 bj ops os e Nee 
. of calcined lead, 


tin is, and how. dead à nqiſe it Ss will 
| ſcarce dream, that one of it uſcs,, and that this fixed falt of kaly, which, as other alkalies, 


7 5 take. their denomination. from it, has a 


but even in aqua fortis, : 


1 
F e 11 ce they will be 
long a drying in the air, yet, when once through- 
ly dry, are very ſtanch and lasting, And I 


remember, that before I learned this, having 


_ to: try divers experiments about ce- 
ments, I chanced” to meet with an ancient ar- 


n byed to Lge ok 


way late or cement, "that 1 taught; 
= Snag was forward to fatisfy the curioſity 1 
to know what, cement he employed about 
; important a Work, and he aſſured me, that 
Ned 8 main ingredients (and the 
* . Ka) FS: | employed. \. | 98 „ 
| | that lead is one pee the 


wolf 12 and flexible bodies, chat the 


world . , Will not that 
one. of its uſe foul een 


. ol For od WS rock 
dex brittle ; and yerthis is caſily per- 


mention mn having often done 4 in is or ſand; | 


Au ß this mention of glaſs fog; be ms 
ther” inſtance, fit for my preſent purpoſe: 
that ſuch a body as 


for who would imagine, 


n and is not only readily 
ble in water, wine, or any ſuch liquor, 
Hin will 4 thort time, being but left in the 
air, be reduced into a liquor; who' would ex- 


pect, I fay, that it ſhould be of any uſe, much 


leſs the main of this cauſtick, and eaſily diſſo- 


luble body, to be one of the two. main ingre- 


dients of ſubſtance both perfectiy inſipid, and 
indiſſoluble, not only in water, wine, &c. 


regia, ſpirit of 
wine, quick-filver, ſpirit of urine, and other 


menſtruums, ſome of them highly corroſive, 
and others extremely ſubtle and piercing ? and 


yet ſuch a mixture is uſually afforded us in glaß, 
(eſpecially the more durable ſort of it) where- 
in that there is actually a great proportion of 
alkalizate ſalt, Loonfels I doubted, till having 
rpoſely enquired of an ingenious maſter of a 
glaſs-houſe, how much glaſs. he uſually obtained, 
when he put in ſuch a quantity of ſand, I found 
by his anſwer, that the glaſs obtained was ma- 
ny pounds in the hundred more than the ſand, 
that was employed to make it : whence I ga- 
thered, (what he alſo affirmed) that the alkaly 
did not, only ſeem (as one might ſuſpect) to 
promote the fuſion of the ſand, but . ma- 
terially and plentifully concur with it to com- 
pole the glaſs. | 
Ax p whereas I intimated at the very 3 
ning of this third ſection of this eſſay, that 
bodies, when aſſociated, may be applied, not 
only to new uſes, but perhaps to ſome, that are 
quite differing from thoſe, that belong to ſome 
of the e 1 this obſervation 
: may 


tes, and 
even by ſome that are ve 


by others that are not 7 Ken, Fot we 


may abe notice, that though oil, and tallow, 
and other ſuch unctubi bodies; be thoſe, that 


do greaſe and ſpot innen and ioollen clothes 


E others, though 
and fair water, do 


the ſpots 


come 
fingle, bur noble inſtance of 


of a fixing 
with gold; 


fixed and :ncombuſtible 


yer thoſe very bodies, being / fkilfy 
with” but a lixrvi 
plentifully concur td the 
making vp of ape by the” ſolutioh of Which 
greaſe is rea waſhed out of lifinen! cloths 
and others, beſides thoſt, ate alſo freed' from 
of it. Pe et other inftances ap- 
cable to this belonging more = 
e It of this eſſay, Al 
thither, it may Flute, that 1 thuftrare 
and confirm what hath been x ropoſed by the 
9 Nba: 
For though ſalt of tartar be a. fixed ody; and 
, yer being tkilfully aſſociated 
folved'in' aqua-regis, though that 
be hugh: the fixedeſt, not only of metals, 
but of bodies; yet the gold eee by b this 
becomes 


| 1 8175 


ceeding fugitive, that by a gentler heat, Wah 


which you 


* 


thereby readily 


of the ingredients, but may be 
much varied 


would kindie any known body in the world; 


it 18 made to fulminate like gun poder, (but 


many degrees more violent than it;) and, 
will alſo think ſtrange; though ful- 
pun ur be a 2 Body of ſo lan oof accenſion i = 

known, yet by an ewhere 
to be you, of mixing „ erk 


you may, as trial hath informed us, W 4 


(which you will cafily allow to be one of the 


allen uſes of ſulphur) even by its wh | 


{et on fire; to hinder the accenſion of this 

eaſily kindled gold, which I have known 
8 5 167 i 82 — 
ſome cry up for exce taphoretick; 
— doubt whether Aurum 1 
work not rather another way,) and which 1 
remember I have, in a crucible, kept long i in 


the fire without loſs. 


I ſhall only add to this third conſideration 
this one particular, that is of too great mo- 


ment to be pretermitted here, though it have 


been already in part taken notice of on another 

occafion; namely, that the effects and uſes of 
mixtures do not only depend 7 55 the nature 
oftentimes 
by their p jon. And of this 
the mineral, which at the glaſs-houfes they are 
well acquainted with, under the name of man- 
ganez, will afford us a pertinent and conſidera- 
ble inſtance. For though it be a coarſe and 
dark mineral it ſelf, and though being added 
to the materials of glaſs in a fuller roportion, 
it make the black claſſes, that are ſ 9115 in ſhops ; 
yet not only a moderate proportion of it is 
uſed to make glaſs red, but, which is more re- 
markable, a fmall and due proportion of it is 


commonly employed to make * the more 
Cheer and diaphanous. 


SECTION. IV. 
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IN the fourth place I conſider, that a body, 
by a differing preparation or management, 


may be fit for 28 * perhaps unthought of, 


%y 
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For the qualities of bodles depend: 
ng for the moſt part upon the texture of the 
ſmall parts they are made . 'thoſe ways of 
ordering greater bodies, Which do either by 
pint 5B or tranſpoſition of oo 
component c es, or by any two, or all 
of thoſe Re any * change of 


kalt the former texture of the body, may intro. 


duce new qualities, and thereby make it fit 
for divers 9, for which it was not proper 


ls, before. | 


WI fie to how many Kerk uſes men; 
chat were neither philoſophers nor chemiſts, 
but for the moſt: part illiterate tradeſmen; have 
we been able to put iron, by but varying the vi- 
portions of it, and con- 
necting ſome of them after a peculiar. man- 
ner: as is obvious in the ſhops of blackſmiths; 
lock-ſmiths, gun-ſmiths, cutlers, clock- makers; 
iron-mongers, and others. But to give you a 
more phyſical inſtance in the ſame metal, be 
pleaſed to take notice, how 'much a change, 
made by a natural agent, the fire, in the invi- 
fible texture of iron; does ſpeedily alter it ; 


when of the ſame bar of iron, by the help of 
fire and water, the artificer makes hardened 


iron, and iron of a temper fit for drils; and 
1 and ſprings, and I know not how 
other inſtruments, which require di- 
tempers in the metal they are made of; 
that temper, which renders them fit for one 
uſe, leaving them unfit for another. . 
Bo r we need not confine our ſelves to in- 
ſtances; wherein no new ingredient is added 
to, or taken from the body to be altered ; it 
being ſufficient, that the additament upon its 
qm account do not bear fo great a ſtroke in 
the change produced; but that-it be princi- 
calle aſcribed to the way of ordering the body 
wrought upon ; and ſpeaking of the manage- 
ment of a body in this ſenſe, (which is uſual 
and proper enough,) I ſhall ſubjoin a few in- 
ſtances, of the many I might add; to make 


good our propoſition. 


Txovcn paper be one of the commioneſt 
bodies, that we uſe, yet there are very few, 
that imagine it is fit to be employed otherways 
than about writing, or printing, or wrapping 
up of other things, or about ſome ſuch obvi- 
ous piece of ſervice, without dreaming, that 
frames for pictures, and divers fine pieces of 
emboſſed work, with other curious moveables, 
may, as trial has informed us, be made of it, 
after this or the like manner. Firſt, ſoak a 
convenient quantity of whitiſh paper, that is 
not fine, about two or three days in water, 
till it be very ſoft; then maſh it in hot water, 
and beat or work it in large mortars or troughs, 
(much after the manner uſed in ſome places to 
churn butter) till it be brought to a kind of 
thin pap, which muſt be laid on a ſieve, with- 
out preſſure, to drain away the ſuperfluous 
moiſtneſs, and aſterwards put into warm water, 
wherein a good quantity of fiſh, glew, or com- 
mon ſize, has been diſſolved. Being thence 
taken out by parcels with a ſpunge, it muſt 


_ therewith (for the ſpunge will dry up the ſu- 


perfluous moiſture) be preſſed into moulds of 
iron, or of ſuch plaiſter as ſtatuaries uſe, 
| wherein 


i93 


e e into pap, with. ater, . - Pf 1 45 iy eg It on! | 
=. 225 prog, convenient matter; and. after-. long in Kir water, di . = 1. 5 
wards,. Raving firſt been leiſurely dried, it i , quar,. and reduces — With it, the detection 
| d and Cooled, into a kind of jelly. 
Arbe . as 85 artiſt pleaſes. I ma = os By. call f 2 (which. N be alſo made 
ellewhere have Occ gn. to mention, ano 8 10 way. of: cutti parchment, . 
f f 5 bes 72 4 h.thoſe 1 which * | 


; filver-or gol 


iet of its juice, apd yet ſeem _never_to bare 
mache 1 11 of it, for want of knowing the a. 
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rot and x eriſh- like other herbs, . 1 


- the mere way of ordering them, which tod is 
rather by ſubſtraction than addition, have been. 


>) be either gy” or opcrlaid Wich . foliated. being fl 


unlikely uſe 
clefrs 'and commiſtne 1 Pal goden inſtruments great uſe EL þe 2 7 of, very 
0 


er being . theſe parroy. places, 3 | k 
bi yiter that comes to it, being ſoaked up, R a 
occaſions a. forcible dilatation, . which makes om AS 5 Noh ted 41 -and. hang-, 


ling to what was late only tempered, up with: it, and laid 

the cloſe of the ſecond ſection. W 353 5 8 "his — eu” 22 

Ii 8 has been 1 plant, well it s dex kid over h con 

eno nown-.to many countries and 08, which. reſerves. it from wet, and, 

who were not unacquainted with, che Meet. We via 2 X12 1 Ne 
2 LET ſearce 5 {6A 4% wh 


:ſhould, it, oo, nes, 


4 25 4 


way of 


a Rog coloured „ 0 yeild 
. ToBACcco was likewiſe a noted plant in the of the deepel blac 71 5 e der 
7 - Ladies, which was yet ſuffered _ yearly 23 known; and yet many of gur eminent painters 
till the in- count that black, Which they call. ivory- 
duſtiy 0 the moderns finding the way 197 ˖ 
curing it, as they call the method of ordering ployed in their art. , And this fable may be 
it made it, by che help of mere Mill, laſt in made of ivory, without addition, 2 — burn 
an improved condition for divers yeats, and ing, it a- While in a 
it to be tranſported, as. it Plentifuly is, over E Sada keeping it a-while among 12 
all the Word. +: only Ig, in ſtore of = paper to 
Tus leaves ae of indigo, which would keep i from ſpending its denigrating ſulphur 
uſclefsly periſh like thoſe. of other ſhrubs, by in an actual flame; (to prevent Which, the 


lute, or otherwiſe ſufficiently Ropped) as if 
lon made a e's © P organ or dying ftuff, artificers were. acquainted wah old rule, 
and one of the moſt ſtaple merchandiſes, that aduſta nigra, peruſta alba. 


even the Eaſft-Indies ſend us. As on this occaſion I ſhall. add, "that this 


'petfeteſt, chat hath been -bitherto em- 


it is burnt. in, are wont to be cloſed with 


of. the, 2 | 
the wellig paper. Bll the ch 1 — is lodged. ing ſhelves, are made with —— vermilion, 
— 0 pa the thinks ] e be 


d ordering i it, as to coagulate it 1 78 pe toper, wi 5 the addition of any black, 5 | 
durable, as well as delicious ſubſtance. - _. 00 


* 


Cloſe. pot; and we have 


1 might add the great uſe, that we are embled black made of i ivory is fo excellent in its kind, 


do make of Ty woad, and divers other that I: ſcarce: know any thing ſo proper to 


periſhable plants, b b y the | way of ordering make foils of, . for that. doblelt ſort of gems, 
them ; but there is 598 inſtance of this kind diamonds. And 1 remember, that a v 


ery 
fo conſiderable, that though I have formerly ſkilful jeweller, of whom 1 boug ht ſome of 
named it to another purpoſe, and though I thoſe ſtones, and whom'I 22a od ig to ſet 


am willing to mention but one example more others for me, confeſſed to me, that burnt 


7 this ſort, I cannot but pitch upon this: ivory was the thing he made uſe "of, for foils 
ſince it excellently manifeſts, what may be ex - to the diamonds he had a mind to ſet well. 
2 from a ſkilful ordering of nature's pro- Axor HR inſtance: there is, which I muſt 

ons, by ſhewing us, what even the ſa⸗ by no means pretermit, now that I am en- 


vages of America have been able to perform deavouring to ſhew, what the preparation or 
in in this Kind. For though their mandioca be e of a body, even by illiterate 


confeſſedly a poiſonous plant, yet without ad- tradeſmen, may do to make it fit for unlikely 
dition they make of it their caſſavi-meal, uſes, For one would ſcarce imagine, that 
whereof not only the Indians, but alſo many from ſo groſs and foul a body, as the inteftinum 


Europeans make their bread, which I alſo mah rellum of an ox or cow, there ſhould be ob- 
made ſome uſe of without diſlike. And with tained a tranſparent ſubſtance, more thin by 


no addition, .unleſs it be perhaps that of ſpit- far than paper; and yet of ſo great a firmneſs 
tle, they make of the poiſonous juice of the and t 5 / 


Tame. root a not unpleaſant nor ſtrengthleſs thoſe, that have not been, as I have, con- 
drink, which divers, even of the Engliſh, vinced of it by experience. But it is certain, 


eſs, as is ſcarce at all credible to 


compare with our beer. And of the bread that ſome of our-gold-beaters in London, and 


made of that caſſavi-root, they brew, in ſome perhaps not there only, do, by cleanſing and. 


of our American colonies, a liquor by the otherwiſe preparing the above-mentioned 
POR called TO which I have {Os 9 of an ox, obtain exceeding fine mem- 


. branes, 


included gold, without 
Tus inſtances, Pyrophilus; we have hi- 


. 


therto produced, are almoſt all of them ſuch, 
as either nature herſelf, or nature aſſiſted but 
by tradeſmen, and N ee ee has 
power, that a ſleilful management may have 


preſented us. And therefore q 


to produce great changes in bodies, and there- 


by ſit them for new uſes, will be much ad- 


vanced; when they ſhall be ordered by ſuch, as 
are either good chemiſts, or dexterous at me- 
chanical and mathe matico- mechanical contri- 


vances, eſpecially, if in the ſame perſons a ſkill 


in theſe two forts. of knowledge ſhould concur. 
Tua {kill in mathematicks may teach a 
man ſo to manage natural things, as to enable 
him to make other uſes of them, than thoſe, 
that want it, will dream of, we may be per- 


ſuaded by ſeveral particulars. For we ſee, that 
from a bare giving to a piece of ordinary glaſs 


a priſmatical ſhape, that diaphanous and co- 
lourleſs body: may, be made to exhibit in a 
moment all thoſe delightful and vivid colours, 
for which we admire the rainbow; and though 
merely by giving a piece of foliated glaſs or 
metalline ſpeculum à concave; figure, it may 
be made to 8 #64 

iving a piece of glaſs a convex. figure, you 
— qualify it to burn by refraction, and even 
with Water fitly figured, you may readily kin- 
dle fire. For though a round and hollow ſphe- 
rical vial of pure glaſs will tranſinit the ſun- 
beams without making them burn, and conſe- 
quently. has not of itſelf the faculty I am going 
to name, but ſerves chiefly to terminate the 
water, that is to be poured into it, and give it 
its due figuration; yet by filling a ſpherical 


vial, I have taken pleaſure fo to unite the ſun- 


beams, as, when froſt and ſnow was about me, 
to make them burn; (and perhaps ice itſelf, 
if choſen free from bubbles, and conveniently 
ſhaped, may, as ſome incompleat trials make 
me hope, be made ft enough for that purpoſe. 
And much more vigorous. the accenſion would 
de, x two bare concave glaſſes, of like ſhape, 
equal 


edges ſo joined by a cloſe frame, that the ca- 
vity contained between the inſide of the glaſſes 
and the frame may be filled with fair water; 
for by this means (the conyex-ſide of each 
glaſs being outermoſt) the whole inſtrument 
(one or two of which I have ſeen in a virtuoſo's 


hands) will ſerve; for a double convex-glaſs, 
which may by this means be made far larger, 


and more efficacious, than other burning: glaſſe: 
of that figure, which conſiſting each of them 
of a ſingle piece of ſolid glaſs, are wont to be 


far inferior in bigneſs. to ſuch hollow ones, as 


—- 


being able, to break. 


Where, being without an inſcription, I 


burn ſtrongly by reflection, yet by 


ew 
not what the contained liquor was. And taking 
off the glaſs-ſtopple, to diſcover by the ſcent 
what it might be, upon ſmelling to that ſolid 
body, the adherent ſpirits operated ſtrongly 
enough upon my noſe and eyes to make me 
almoſt ſtagger, and wiſh my curioſity had been 
mare canyons; oe | "6 
War I have further obſerved about the 

way of making, and the applications of this 

kind of glaſſes, belongs not to this place, 
where it would be fit to proſecute my former 
diſcourſe, - by ſhewing you, how much the 


chemical management of things may alter and 


improve them; were it not, that it would be 
improper to venture upon ſo-copious, a ſubje& 
in one of the ſections of an eſſay, where I ſhall 
therefore but point at it, without pretending 


to treat of it. 


Wx ſee; that chemiſts can out of ſome 


fruits, that grow wild in the hedges, and are 


not edible, as alſo out of the lees of ale and 
beer, draw an inflammable 3 which, for 
many ſes (not medicinal) may be made 
uſe of 1 of wine. We ſee, that out of 
the dry body of hartſhorn, as likewiſe out of 
the ſkull and bones of dead men, and other 
animals, which have been wont to be looked 
upon to be ſo devoid of moiſture, that men 
proverbially-ſay, as dry as a bone, chemiſts do 
ordinarily, to the wonder of the ignorant, 
draw ſtore of ſpirit, and oil, and phlegm, as 
they likewiſe do from the drieſt woods. Some 


of them alſo, of the opacous body of lead 


mixed with ſand, and a few grains perhaps of 
metalline pigment, can make in a few hours 
variety of amauſes, or metalline ſtones, which, 
N tranſparency and lovely colours, do 
pleaſingly emulate rubies, emeralds, and other 
native gems; about the imitation of which, I 


may elſewhere acquaint you with ſome of my 


Die How | unlikely effects may be ſometimes 


produced by a ſlight ſpagyrical- preparation of 


-glaſſes things, may ſufficiently appear by the Bolo- 
nian ſtone, from which (though one would 


not, upon the ſight of it, expect any ſuch mat - 

ter, yet) being duly prepared by chemical cal- 

cination, it n ſtrange n of 
| e e 
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enpoſec 4 dhe fun, for which f it is 0 
ade 
Judged wn 0 bo delete by man cies, 
that have Wr.. 

b here let me Pa notes 70 5000 „ 
Dil chat very fight eircumſtanees in the 
management of a „may ſamtimes ME. 
duet conſiderable and unlikely effeQts/: | 
IA falt, diffolved-in Water, is a pores 
5 Fat hmderer of the congelation of that 

is a matter of common obſervation! z/ jay 1a 
ehe ſea water, nor brine, being uſually frozen 
with us dy ſuch froſts, as "wi comtriof- water, 


_ ane ſome liquors more indifpeſt@ chun that % 
ii ee. Ana E. ſed-falt Which being ail. 
_ tolved'in water, eps it fre freezing, being 
. onnwardlya to 3 does ſo powerfully 


concur with few dt ice to abe it freeze in 
artificial glaciations, and is {6 neeeffaty.to thte 
__eff6Rt; that che now or ice, Wwhout che falt, 

mould tot ordinarily, here im ou! clitnate, pro- 


| not In « ſealonable-tithe/ aug ice 8: all, as 1 


more chan once purpoſely tried. 
Fut is 2 certain power, which by: 
5 proportion. and mintüre of nitre (whefcef it 
chiefly conſiſts) with other ingredfents, dbtains 
G odd d texture, that if puteing it Into a cru- 
_ Tiblez) you ſhould plate that uhον the. o_ 
as is uftally done in 1 flute, the powder 
bud bow up, dt take fire with vielence 
endug hi; and perhaps not without ſume dunger; 
und yet, if inſtead of kindling this po wer from 
_ the . upwards; you kind le it hom the top 


owl wards, there will be no danger in it, but 


it will malte a powerful Hus fer the feduction 


e mixed | n *, _ be 
8 KE. C: ＋ 1 8 N. * EH 


N. e fifth All laſt plae 1 eonkitlt; that 


LIN 

uded by one ſingle and unaſſiſted 
ce ej either of, nature br uf art, but re- 
oy the Gncurrenee of more he, that 
knew not the nature or rties of all the 
dther bodies; wherewith thut, en Which the 
riment- propoſed is y, or may be 
uſefllly aſſocinted, or otlierwiſe imployed, can 
— 5 diſdern all the effecw the experiment 
may poſſibly concur to Produce. For, here- 
M many inventions or Operations confiſt, as it 
Wefe, of ſeveral party,” and require, as it were, 
Uiſtinet actions; a body, that ſeems uſeleſs to 
che muin and ultimate effect, may uſefully 
concur to the performance of ſome interme- 
diate or ſubordinate part of the operation, (by 
being requiſite do which, it may hs of uſe to 
the experiment conſidered in che groſs, epugh 
vot 66 euch diſtinct part of it.) 
-  Trovcn ſpirit of wine will ſcarce (ir at 
ull) even in 4 very long time draw a red tinc- 
dure out of the flowers of falphor, y yet, when 
chey have been opened, by having been fluxed 
together with an Dd weight! of ſalt of tartar, 
ve have found, that they will in a few minutes, 


And in a gentle heat, give, in thoroughly de- 
negmed ine en, or ſolution 


e r 


ty of effects to: be performed, 


wa wich: being freed Wen 0 
ſuperſluots menſtruum, will afford us a batfam 
much finer than iat wülgar one, which is wont 


70 be erer Agger ge e . 


De 


ine. 3017 Sr 1 en 
ch x A tas 


- ay 1 are 3 't6 gild filver he 


cannot by ordinary 
__ either 10 brewery be 


be made 'ro: adhere 
4 thing ſo well known 


among gunſmiths, and ſuch artiicers as work 


iron, that When Ti of ſeveral of 
m (as well Dutch as Engliſti) whether 2 


205 Id iron l 
that . way of  gilding; by * 


ſilver,) they judged it a thing not to be done: 
und yet e e eee. 5 
who was able to perform it; But not 4 1 we 
ima this Experiment to-0ur:preſe 
) without the the afiſtarice of hs. 

„Which was to perforiti'one (part before the 
amalgam could perfortn the other. The arti- 
Hieer's way was 0 coat (f 1 may fo peak) the 
iron or ſteel to be gilt, with a coar of 
to which purpoſe he uſed diſtilled Iiquors tem- 
pered with other ingredients, wlierein the iron 
Was to be immerſed with great warineſs and 
denterity ; for otherwiſe; not only the trial 
would not ſucceed, hut oftentimes tlie iron 
would be ſpoiled. To obviare which incon- 
venlenties, there! oceutredd unother way of 
caſing the iron with copper; namely, by dif- | 
Holving very good vicriol, chat has c in 
ie (for ir is not eur vitriol; thar i fie. ot the 
purpoſe) in watoi Water, till the liquor 15 a 
tiated with vitriol, and immerſing ſeveral times 
into-this ſolution the iron, Arſt ſeoured till it 
be bright, and ſuffering it each timt to dry of 
itſelf; for this immerſſon being repeated often 
enough, there will precipitate upon the "iron 
enough of the cupreous parts of the diſſolved 
vitriol, to fill all its ſuperficial pores with par- 
ticles of copper. So that by this ſafe; cheap, 
and caſy way, having, as it were, overlaid 
your iron with 1 5 you may afterwards 
gild it as with the above-mentioned 
amalgam, which will adhere to: uppen Kor 

Bor dere we da nöt We bereue 
Joy conſiderable to our preſent ſeope, namely, 


that though the ſeveral parts of an experiment 
ora proces may in moſt caſes, each of them be 
purely phyſical,” or chemical, &c. Fork in _ 
other caſes, ix may far more uſefully 


ordered, that one part of it may be e 
(taking here that fait in cohtradiſtinct 
ſubordinate parts of earning) and ſeveral, or 
each of the reſt may belong to other arts, as 
one may be chemical, and another * 
afother mechanical, anether hydroftati 
e ee 
knowledge to the ſame operation or production, 
Idobbt not but many things may be performed, 
chat have not yet been attempted, nor ſo much 
as of. For he, that has fkill but in one 
of thele fingle parts of learning, muſt needs 
have his attempts us well as his knowledge 
much ftraitened, by confining himſelf to o 
rate wor och means ufd ment., n are * 
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3 compaſs. of his ow art 3 which, aſliſted by 


: others, may. bear a good part in the perfor- 
5 mance of diverſe conliderable 8 "x bk 2 
oy its ſelf very inſufficient to accom 

0 P de in- 


: have preſented us: with already; > for, not only 
handicraft. trades, as we have formerly noted, 


do many of them aſſiſt each other in their ope- 


5 Faun but even thoſe. arts, that are counted 
a nious, have ſometimes need or uſe. both 


£ the ſervice of the more mechanical trades, 


3 and. of mutual dene among themſelves. 
The maſters of captoptricks know: very well 


would be qt properties of ſpherical, cy- 


, ical, and other ſpecula; but to procure 
ſuch U cula, you muſt have recourſe to the 
chemiſt, or 0 founder, whoſe part it is by 
tificial mixtures of metals and minerals, and 
| - contrivances, to caſt- bodies, 
7 that give a more ſincere, and vivid reflection, 
than the ſingle metals would do, and to give 
them withal that curious poliſh; for which 
the metalliſts and chemiſts are beholden to 
{miths, ſtone · cutters, wre menen or other 
handicrafts men. 


purpoſe may be taken from the conſideration 

organs uſed in churches. For to deviſe 
the rules of making them well, there is firſt 
requiſite no ſmall til in the ſpeculative part or 
theory of muſick: next, he, that would make 
the inſtrument well, muſt know how to chooſe 
wood proper for that purpoſe, . (moſt woods 
being unfit for it,) how to ſeaſon it, and how 
to diſcern, whether it be duely ſeaſoned, and o- 
therwiſe well ; conditioned. . To excavate and 
faſhion the pipes, and other parts of the in- 


ſtrument, that are made of this wood, there is | 
uſe of the turner's and joiner's crafts. It is often 


needful alſo, that the organ · maker be ſxkilled 
in the effects of metals, and perhaps their 

mixtures; and the ways 'of caſting them, in 
order to the making of his pipes of a ſonorous 
matter, and, to the giving them a due ſhape, 
and other deſirable qualifications. 
here borrow further inſtances from belle, TT 


harps, and other muſical inſtruments; but I 


haſten. to- examples of another kind. 

Hx that has never ſo attentively conſidered 
che nature of ſalt · petre or of brimſtone apart, 
ſhall never be able to make the onliderableft 
uſes of either of them, till he Kilfully aſſo- 
ciate them to one another, and incorporate 
them into that wonderful body, called gun- 
powder, which will afford us an inſtance fit 


enough to explicate what we have been ſaying: 


for conſiſting of three differing ingredients, 
titre, . brimſtone, and charcoal, though nei- 
ther of theſe be ſufficient, in omni genere, (as 


they ſpeak in che ſchools,) yet eachof them is 
very uſeful by being ſufficient in ſuo genere, and 
really concurs to the effect produced by them 
all, as you may en kind more particu- 
* declared. 
Hz muſt remain ionorant of another conſi- 
derable uſe of ſulphur, that is unacquainted 
with ſore properties of common oil and cal- 
cined alabaſter. For artiſts have a way of 


"If ts USES o/ NaTuRAL TxixGs. 


Lon of medals, and other works emboſſtd on 


making molds, wherein to caſt off the impreſ- 


metals, which, though the effects of it ſeeni 
ſtrange to thoſe, that know not how they are 


produced, they eaſily thus perform. The 
ſtances in the productions, that art and nature make about K 


the emboſſed work, whoſe imprel- 


ſion they defire to have, a little border. or kdge 


of clay, to hinder the melted- ſulphur to be 
pore: on it, from running over; then they 

ightly (but very carefully) with a pencil or 
feather anoint the. metalline work with oil, to 


' hinder the ſulphur from adhering to it; then | 


they melt good brimſtone in any convenient 


pot, (which they cover well to prevent its 


taking fire) and whilſt it is hot, they pour it 
gently upon the emboſſed metal, all whoſe 


extances will make perfect impreſſions on the 
lower ſurface of the thus mel 


ted brimftone, 


which ought to be poured on in a conſiderable 


quantity, that the molds thus made may prove 


the ſtronger. Abgut the edge of this mold 


they make a little rim or border of clay as be- 
fore and lightly anointing both all the ſurface 
of the mold, and the inſide of the clay with 


oil, (which if it be too copious, is, as we have 


tried, apt to prejudice the accurateneſs of the 
Axor RRR eminent 0 to the tame | 


impreſſion,) they pour in by degrees to the 
thickneſs of about a fourth of an inch of that 
mixture I formerly mentioned (in the eighth 
eſſay,) to be made of recently calcined alabaſ- 


ter, ſtirred and incorporated with ſuch a quan- 
tity of fair water, as may ſuffice to bring it to 
the conſiſtence of the thicker ſort of honey. 
And this mixture in about a quarter of an 
hour growing hard, and then being taken out 


of the mold (to which the oil hinders it from 


ſticking) will, if the work have been dexte- 


rouſly done, and the mixture before affuſion 
Nos if freed from bubbles, perfectly exhibit 


the ſhape and dimenſions: of the work em- 
boſſed upon the metalline pattern. 
this way in a few minutes have we ſometimes 
caſt off a coin, a medal, and ſometimes too a 
Whole landſcape, without any trouble, and not 


without ſome delight. 
I might 


And by 


Amp here, Pyrophilus, let me me perform "= of 


I lately intimated an intention of, by now 
taking notice to you in this-fifth ſection of this 
eſſay (of what I had not long fince occaſion 


to obſerve. in a former part of it,) that you 
may oftentimes find ſuch particular bodies con- 


ducive to the main effect of an operation or 
experiment, by performing ſome ſubordinate 


part or office in it, as yet may ſeem nothing at 
all of kin to the ultimate effect promiſed by the 


perfected experiment. 


Tur aqua fortis, that fo greedily corrodes | 


and devours filver and braſs, ſhould eminent- 
ly conduce to the real ſilyering over of the 
latter metal by the former, is that, which few 
goldſmiths, 
probable. And yet this fretting liquor per- 
forms a proc al part in that ingenious way of 


or even chemiſts would judge 


filvering over braſs and copper, which is more 
applauded than known, For firſt, aqua fortis 
ſerves very well to make clean ſuch emboſſed 
or otherwiſe une ven pieces of metal, whoſe in- 
equality hinders us from being able to cleanſe 


their little cavities with Tripoli, or thoſe other 


powders 
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one to do, that ſuch an "uſe is not to de er. 
or endeavdured to be obtained from 

| en Ne thing, becauſe we ſee" the like uſe to 
| be ade — thought to be of 4 
quite differing nature from that we confider, 
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work By the beſt maler of mathematical in- 
ſttruments, that 1 have met with. And 'I the 
rather mention it to'you, Pyropbilus, becauſe 


that though 


experiment of ſilyeting, (for many pieces of 


brazen work may well” enough be made clean 


after the ordinary manner) yet divers trials 
have aſſured us, that the ſcoufing of the braſs 
and copper is neceffary to the ſücceſs of this 
1 experiment ; probably, becauſe” any greaſe or 
filth remaining upon the ſurface of the metal 
is ſufficient to keep 


ſelves ſo thick in the pores" of the metal, as 
to ſeem one continued Rlyered B 
Tus remainin Fare of this Spenden 
be thus performe: 
being made \ 


clean, you muſt diffolve 


good ſilver (the finer the better) in aqua · fortis 
in a broad bottorned veſſel of glaſs, or at leaſt / 


and having, over a chafing- 
Ahr of ovale r with ſome ſuch heat, eva. 
porated away all the'aqua-fortis;' you muſt up- 
on the remaining dry calx pour of water five 
or fix times its quantity, or as much as will be 
needful 


former menſtruum, and the like quantity of 
Hel water muſt be poured on, and evaporated 


dite away the ſecond time, and, if need be, the 


lird” time, toward the latter end making the 
: Bre ſo ſtrong, as to leave a perfectly dry calx; 

which, if your ſilver has been good, will be of 
a good white, and will by theſe operations be 


ently freed from the ftinking and fret- 


ring ff ſpirits of the aqua fortis. Of this ca 


you muſt take one part, and about as much 


1 (in quantity, not in ne. of common ſalt, 


and as much of cryſtals 


the former ingredients; which; like this, 

to be finely beaten, and theſe three pow 
being exquiſitely mixed, you muſt plunge ihe 
ſcoured braſs, to be ſilvered! over, into fair wa- 
ter; and then taking up as often as need re- 
quires, with your wet fingers, ſome of the new- 
ly mentioned mixture, you muſt rub it on well, 
till you find every little cayity of the metal fuf- 


eien) Hilvered over ; remembring, that if vou 


would have it richly done, muſt rub in 
more of the powder. And laſt of all, you muſt 
waſh well your ſilwered metal in fair water, and 
rub it very well and hard with a 
that it may appear ſmooth and bright. And 
this way of ſilvering, though it be preſently 
and cheaply performed without quick-ſilver, 
yet may be made to laft ſome years, as expe- 
rience has partly informed me, and may be 
eaſily renewed, when the N 9 W oe- 
cay or wear off. 

Au p here, Pyrophilus, it vill not * 1m- 
proper to give you this advertiſement, that 
we __ not to conclude, as we are "OT 


* 


or perhaps quite contrary to it: for in man 


it be not always requiſite to our 


but thoſe" little parts of 
diſſolved ſilver Which ought” to lodge them. 


perfectſy to diſſolve it. This water 
with the like heat muſt be forced away as the 


tartar, (or at leaſt 
powder of good White tartar). as of either = = N 


in that menſtruum. 


cloath, 


caſes, as there are more wa than one, Cr 
even than a few, to bring to paſs a ching Pro- 
— th ſo — 3 men ah: — 
be em e fame 2 
may exceedingly differ between themſelves as 
e e ee and yet agree in that, which 
is requiſite and ſufficient for the performance 
of the thing deſigned. As though, for in- 
ftance, roſin and fal armoniack be differing in 
colour, ſmell, taſte, weight, hardneſs, &c. 
though the one be a vegetable concrete juice, 
the other an aggregate of urinous, fuliginous, 
and marine ſaſts; the one readily diffoluble i in 
water, the other not diſſoluble in that 
but in oil; and though there be I 3 


may. how many other differences between them; 
The metal to be wrought 


yet either of them ſingle may be, and is, uſe. 
fully employed for the tinning of braſs and 

r-veſſels, each of them being endowed 
with a fitneſs to make tin ſtick to thoſe me- 
tals,' as I elſewhefe more particularly declare. 
Thus, though water, ſand, and tin, are bodies 


in other reſpetts very unlike; yet the two latter 


are found fit to make hour-glaſſes, as well as 


the firſt;. though that alone, as is preſumed, 
were for _ ages employed by the eng | 


for that * os 
To the foregoing advertiſement I ſhall an- 
nex another, that may ſeem very 22 5 


from it, but yet is no fs true; namely, tha 
ve are not 
natural body has ſuch an uſe on ſome occaſions, 
the fame body cannot on' other occaſions be 


ways to ſuppoſe, that becauſe a 


employed to uſes, that ſeem of a quite differ: | 
ing and perhaps of an oppoſite nature. 
H Is I conceive may be done ipally by 
theſe two ways: Firſt, by the differing con- 
ſtitutions we the ſeveral — he fart agent 
works u ; as when the heat of the ſun melts 
| harden clay; and the fame ſpirit of 
„which on filings of copper will by 

is 9 obtain an abominable py wa will . 

on filings of lead acquire, by the fame way, a 
very great ſweetneſs: and ſpirit of falt, that 
will diſſolxe copper and iron, as aqua-fortis 
alſo does, will yet precipitate ſilver diſſolved 
And to this firſt way I 
in the ſecond, which is, that ſuch a 
matter, as is wönt to be conſidered 
as one and the ſame body, may contain in it 
parts of very differing natures, upon whoſe 
account its 0 erations may be diverfified. Thus 
when we calcine ſome unripe minerals 'with 
nitre, the inflammable parts of the nitre do 


ſhall nz 


burn up and diſſipate into ſmoke the volatile 
and combuſtible parts 


of the mineral; but by 
virtue of the remaining alkali of the nitre, ſe- 


veral other parts of the mineral are made far 
more fixed * le of enduring the fire, 
than they were befe So ſulphur has in it 


ſome parts, that make it more readily inflam- 
mabble than even nitre or oil; and yet it abounds 
with acid and vitriolate particles, that are not 

inflam- 


dangerous commo- 
accordingly, though in marches ufed in tinder-. tions in the juices of the . 


courſe 


ere there is a cy _— of bodies, 


operations, many of which vou 


illaſtrate and confirm ſundry paſſages of this its Ane, to which might be added other 
eſſay. Thus rhubarb, whether n in ſub- things 1 in nature, that are not properly bodies 


* ; 


N ſome ee even to. on a ſubject, chat could nat be otherwife 


* nnd much reſiſt the in in that form taken into the body, does too 
| accenfion of flame in divers other bodies. And often cauſe vehement and 


; as exceſſiv 
te take fi y, the k im- falivahes, fhntes, * Andhe, 0 
dae e upon the fem of ofs dal | vicious oper 
& were cruſted o with it, as ka. gſnary of at An nemony, and the not 
Ex yet the ſame burning body, by virtue only differing, but 87 $05: 0 contrary cffotts, 


9 its acid parts, works in another capacity, that it produces, according to the complexions 


than that of a common flame upon ſome me- and iſpoſitions of the taker's body, and the 


_ als, eſpecially iron, and likewiſe upon thi {de paration of the mineral itſelf, will not, I 
3 leaves of red roſes, which its fumes turn 1 


I could, if it were needful, propoſe in t 
lace, ſundry other hence of the . differing 


ax Fo Aprons fudjoin 8 © 2 


1 them in this eſſay, might 
inteofed Ae murhber M instances ir Tah 


applied to uſes, that many would be unapt to of working, than the changes they produce, 


expect from them. But judging it more con- * they work only upon one another. 


ent to thoſe for other places pd - ſerpent; W 
2 E E eſſay, 1 nan Jha ch conch e this ella Y, is, that th 1 


with the two TTY advertiſements, . s 8 I have hitherto. fou hath. almo 
related to the neglected 2.3 

Tux 3 is, that 1 Nee i in a. E tural bodies; yet 7 would not have . thence 
95 0 to treat o medi- take: occaſi n. to Kale 

e of 28 beradſe my ſcope in the e things, where vers MG why 
part, obliged 92 5 mo, that Tx have 7909 either ig- 


whereof this eſſay is a 
. 0. But pet I an bende, and nored, os -other natural things I 


Hel 


volume, 


re! fol 


would have you ſo too, that hereby I have mean the differin Sc 8 matter, or of bo- 


forborn to employ a multitude of particulars, dies, (ſuch às rarity and denſity, fluidity and 
that would have much enriched this treatiſe. firmneſs, putrefaction and fermentation, pay 


ſeem to be,) as allo the aore operative 
TJiries; Rich a1 keat, edld, gravity, & e. 


dye 


lic e ln N 


mo and tins 72 


ene er, and chr preſent fahrick of the univerſe, 
erve to and eſpecially that of our tetreſtrial globe and 


ſtance or infuſion, "does by virtue. of irs differ. in tlie uſual ſenſe of that word, but may 

ing parts, purge, and then bind. Spirit called things corporeal as they belong to bo- 
of wine taken inwardly exceedingly heats the dies, and intirely depend an them. In favour 
body; x _— outwardly 3 is em 7 — to 185 * ee it we eaſy 02 me to ſug- 
appeaſe the heat caſed 0 0 eff to Na owltifade of particulars, 
and inflammations-. M Aer Was that IEA ſome few for the laſt 95 1 
crude as it is, has often, though not always, here purpoſely forbear to mention any at a Il, 
proved an effectual and harmleſs medicine in to avoid being enticed or engaged to enter up- 


ren and women in! lame. very lawely bandled, withaut:cnormouſly fe 
ury. rarified into Ern (which yet may, ling an ©4600 n da pa i 1 
ndenſed again into runnin e dimenfom. _ 


TRACTS 


of the USES of NarunaL Tmnos. at 


preſume, ſtick to allow me, that the medici- 
nal uſes of things, if IJ had not thought fit to 


as 35 20 of other bodies upon thoſe of men 
have yet mentioned, wherein bodies may Ade being no leſs proper inſtances of nature ways 


of p partic ar na- 


ere very * of Jocal motion among the parts of mat- 
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KW, 


HE Author of the following papers name be not now an (for certain reaſons I] 

| ſeth his readers to have learn- prefently after which the three others were 

ed, either from the books he hath- thought fit to be ſubjoined. As for the omit- 

publiſhed, or from what hath been ting of the compliments and forms, uſual at 

| borrowed thence by other writers, the ſtructure the cloſe of epiltles, the author did it, as well 

and more familiar uſes of a pneumatical en- to ſpare the reader, as himſelf; who hopes he 

ine of his, metioned by ſeveral authors under may be excuſed, if the tranſitions from one 

the name of Machina Boyliana; with whoſe diſcourſe to another, and even the ſtile and me- 

_ deſcription therefore thoſe are deſired to ac- thod of them, be not.ſo ſmooth and regular, 

| quaint themſelves, that ſhall think it worth the in regard the enſuing writings were traced, 

while to underſtand, as well as read, the follow- when he. was afflicted with a great fit of fick- 

ing papers z about which i it might” be, further neſs, that Kept him from ſo much as once 

en notice of, that the firſt of them was in- ig, over himſelf, what he had indited. 
deed written to a learned friend, though his E | 
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Jo dot imagine, Sir, that I did at all 


admire, to hear me talk with fo 
ing extra vagancy about the rarefac- 
tion and condenſation of the air; for I con- 


eis, that 1 did deliver ſomething on that o- 


caſion, that t eaſily, at firſt, ſight appear 


un occaſion, to expreſs very favourable opi 
nion of my veracity, yer thinking it fir, 


me, to endeav your to Juſtify you to yourſelf, 


* 


ready ſought and found among papers many 


years fince laid aſide, ſome, that will enable me 
io make good more, than what the diffidence 
of my memory allowed me to ſay in the very 
boldeſt part of my yeſternight's diſcourſe. For 
now that I luckily find not only the originals 
of the relations, whereof this paper contains 
copies, but that my engine is in good order; 
1 am fo far qualified to countenance a diſcourſe, 
whetein I Kept ſome what within compaſs; that 
though it will perhaps h pair 
) ments 
to the encloſed z yet if any juſt doubt 
f rn require it, I preſume, I can make ocular 
proof of, at leaſt; as much, as I laſt night told 
. you. 5 | „„ 
Ap now 
to my cuſtom, raiſed in you a high expectation, 
that I endeavour in ſome meaſure to anſwer it, 
which I hope I ſhall the more eaſily do, becauſe 
the agreement, you have often had occaſion 
ro obſerve between the relations regiſtered in 
my adverſaria, and the phænomena of the ex- 
riments they deſcribe, will, I preſume, make 
it needleſs to perſuade you, that the enſuing 


trials, heing tranſcribed thence, may be fafely 
credited. Wherefore I ſhall proceed to anflex 


them, as ſoon as I have premiſed a few hiſtori- 


cal lines, by way of manuduction to them. 
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wonder to ſee you yeſternight ſo much 


coſt me much pains and 
trouble, to make ex tempore 


it is time, after having contrary 
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e R noed many years ſince, that having 4 
deſire to reduce the air to a degree of ene. 
tion, that appeared to be conſiderable, upon 
ſurer grounds than ſlight conjectures, I at- 
pom vr to do it by the help of heat, and par- 

cularly by that of an œolipile, which I have 
mentioned in another tract *: but finding, that 
the diligent. Mer ſennus had, if there be no 
miſtake in his account, been able to rarify air 


that way, full as much, or more than I could, I 


betwok me to try, whether I could not, by the 
ſpring of the air (without heat ) os 4 
eater expanſion of it? I found (as I have 
long fince elſewhere+ related) that in the pneu- 
matical engine, which has been ſince called 
Machina Boyliana, I could Increaſe the expan- 
fran'of air, till the body attained to about one 
hundred fifry-two times its former and uſual 
dimenſions, But this expanſion, though it 
were above twice as great as the utmoſt pro- 
cured by Merſennnus, did not yet fatisfy me, 
but put me, (according to what I there intimate) 
upon another contrivance, which Fiough 
in practice eight or nine years ago, (as the 2 | 
of one of the trials may inform you) had the 
relation of its ſucceſſes laid aſide among thoſe 
of others, made in the ſame engine, which 
yet lie by me unpubliſned. So that I may now 
proceed to give you the tranſcripts of the 
trials themſelves, as they were haſtily and in- 
elegantly, but very faithfully, ſet down among 
my Pneumatical Collections. And this I am 
ready to do, as ſoon as I ſhall have intimated 
to you, that in that noble collection of experi- 
ments, that has about two years ſince appeared 
in publick, as the firſt- fruits of the juſtly fa- 
mous Florentine Academy, I find, that thoſe 
virtuoſi had, according to their ſagacity, fo ad. 
vanced the extent of the air; as without the 
help of heat to bring the dilatation to'exceed 
one hundred ſeventy- three times its former di- 
menſions; and that, which made their im- 
provement the more conſiderable, and conſe- 
| quently 


: 4 wid. 


| 12 it * time to give you 


8 . : # „ 32 *. N 5 Ws. PI OB Mr I Os 1 Gs 7 Is 
Ne ; N ES, SEE ICS. BC en A Ps oy t 
vo * 8 
F * n a 5 * A * 
: $ 
1 8 ar e PEN 0 e Eaclid 3 thts oportior El. 12, 


this great mrefaction, as well as I had 
E mine, by the air s own ſpring, and 


years before, F' fought among my pa- 


pers for tlie trials I had then mae S nch 


choſe notes, whereof, e at eng think 
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er 


My 3,» 


pipe; or ſhank, of ſome inches in length; this 
we filled with water, and conveyed tl it 
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Water ſhould/be again Ariyen up inte its cavi- 


ty. Bur the expanded air had forced; over. fo 
much water, that chere remained. hot enough 


fill che globylous part of che egg: where- 
OL the e 


0 n n e whod 
B 1 proteaded thus far, 'we:compated the 
. ve-mentioned dis meter of the ſmall bubble, 
with that, of che ſphefical, pare of. tle gab, 
which we took with a pair bf Callaper. com: 
paſſes; and though, we found it to be ſo 
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laboriduliy freed from air, and putting it into 
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the air out that in caſe we could make the water ſubſide, 


en oe Pn 


in the the bubble that was formerly left in it; [vg : 
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wer, 

anden air being exhauſted;” ſtore 'of bubbles touſly debated, nor to hinder the 
ro ont of the water, and expanding er 

: quickly drove all the water our of je Bolt. are alledge | 
head,” Then re-admitting the ura air, the | what followWs. 

_ bolthead was preſentiy almoft filled, and alf „„ —‚ he EY 
"the expanded me thrink into "a bible link EXPERIMENT m. 


_ bolt-head out of the water, and inverting it. tried this experiment again, and found 
YY a fmall bubble, much c £ of an 
Fit up” he \ that had" inch in diameter, filled not only the ball at the 
been freed from air, and" then inverting it as end of the bolt- head (which was 1 x of an inch 
| before into the jar with water, we again in in diameter) but the whole neck, which con- 
cluded it; and after Tome exſuctions found, tained near as much water as the head, and 


that the bubble might get our at the neck) we 
carefully fed ing hh the water,” that Rad 


1 


that there was gotten out of the water into the beat down the ſurface of the water within the 
LED IE LEED. 08. wack below that of the water without 
the admitting of the air, ſhrunk almoſt into the pipe. fi : 
an inviſible one, and aſcended into the head Tnzst experiments already found among 


ofthe gle. -Then-again-exhauſting zhe be. my old-papery will, I hope,” without ſcely 


Ewer very well, we found it expand welf, Ja for mote, ſuffice to manifeſt, that the wy, 


as to fill all the capacity of the bolt: head, and flon, which the air may be reduced to without 
to drive out almoſt all the water. > > 4 4 heag, is indeed admirable; for if we make an 
the re-admitting of the air, it agaiti ſhrunk into eſtimate of it but according to the experiment, 


a bubble, "whoſe diameter (according to our which had the moſt moderate ſucceſs, it ap- 


beſt eſtimate) Was not bigge than one two and / peared, that one ſpace poſſeſſed, though not 
- twentieth part of the diameter of the head of adæquately filled, by a portion of air, may have 
the above-mentioned glaſs; ſo that to fill the Its air extended to at leaſt 2744 ſpaces equal to 
whole cavity of the head only, it expanded it- it; I fay, at leaſt, becauſegery probably it was 
ſelf 10648 times: 2 ark it * eG above 3 as great , and = we make our eſti- 
the” part of the neck, we fc mate according to the moſt profperous of our 
— the water: that filled that part, — trials, we muſt allow the air to be rarefiable at 
the water that filled the head; that the capa - leaſt 13000 times; I ſay again at leaft, becauſe 
city of that part of the neck, was almoſt a third I am not ſure, that in that trial it was reduced 
of the capacity of the head, being as 141 to (not fully, though perhaps very near) to the 
$1: if therefore 481, the capacity of the uttermoſt degree of rarefaction attainable in 
dead, contained it 10648 times; 141, the ca- our engine: fo that I preſume you will now 
pacity of the neck, muſt contain it 312 1 41 grant, that I ſpoke warily and much within 


' Limes; fo that in all, the ſmall bubble of air compaſs, when I mentioned but an expanſion 


was expanged to above 13769 times its for- from one to a. thouſand. 


Ap now having performed the promiſe I | 


Tux diameter of the ſmall bubble retracted made you, it remains only, that I take notice 
was x7 of an inch. gets 22 £7" "Or? 

Tux diameter of the outſide of the head of municating theſe experiments to the curious. 
the glaſs was N of an inch hut this deſire of yours is oppoſed by no ſmall 
Iux water that filled the head only weighed inconveniencies, that would reſiſt my com- 
.60 K grains. Ds ___ pliance with it. For it would oblige me b. 
1 tearing out theſe papers, to diſmember a col- 


Tk water, that filled the head, and as much 
of the neck as the air had before expanded it- lection long ago in making; and wherein th 
ſelf into, weighed 78 ; grains; fo that that were placed to be much otherwiſe diſpoſed of 
part of the neck weighed 17 4 grains. and notonly make a great gap in it, but ſtrip or 
Tax bolt-head itſelf weighed 15 grains. deprive it of ſome things, that were the likelieft 
I might have fer down this ſecond experi- to recommend it. Beſides that theſe appear- 
ment unaccompanied either with the firſt, or ing before the reſt are odd enough to make 
with that Tam going to ſubjoin; becauſe the theſe ſeem far leſs uncommon, than perhaps 
expanſion produced by neither of them was, ' otherwiſe they would. Yet all this notwith- 
at leaſt by meaſure, fo vaſt, as that produced ſtanding, I find it uneaſy to refuſe, what you, 


by the trial newly mentioned: but this was ſo and thoſe friends, that concur with you on 


ſtupendous, that I thought it not ſo fit to pre- this occaſion, deſire, that if after having once 
ſent it to you by itſelf alone, but rather accom- more peruſed theſe papers, you perſiſt in the 


panied with other experiments, the leaſt proſpe- ſame earneſtneſs you expreſſed yeſterday, when 


rous of which produced a dilatation of air ſuffi- you had not yet ſeen them, I ſhall not refuſe 
cient for my preſent purpoſe, and ſuch as may you the diſpoſal of them, both for the reaſon 
not a little confirm, that what is recited in the now 85 and becauſe I have been informed 
ſecond experiment, was neither a lucky chance, as well by you as by other means, that the rare- 
or miſtake. And that may be enough for my faction of the air is at preſent the ſubject, that 
preſent purpoſe 3 for as for the little abatements, buſies the diſquiſitions of ſeveral eminent vir- 
| * 4 perhaps think fit to be made tuoſi, both domeſtick and foreign, to whom I 
OL. 1. Pn | 
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dnn ene a all about $6" grins of a- upon the ſtore of the unequal thickneb of glaſs © 
ret; and inverting the ſmalf neck into a jar of 2 — ſuch” circumſtances, they are not ce | 
| 7 the fiderable endugh to deferve to be now ſolici- 


fort wherefore T will proceed 2 | 


of the requeſt; that you made me, about com- 


G 8 pay 
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th w up tio gre hor 


only 5661 3 0 10 the arti e air,” to. 


8 . ee 1 ful lenck, and 

tee were made in, bas not been though 2 quite loſing its durable — 
tagether barren, yet theſe trials will, — how the air comes to be rarefiable 

paſs for one of the leaſt ee produc- ny times more without heat, 1 

tions of it: and theſe two ſervices I hope this have found e e 


ſhort writing may do ſeveral ingenieus readers; added, as a third 2 de be reaſona- 
ttte one, that it will invite and accuſtom them ty contin! bo 2 3 
ts take notice of, and conſider the great ſub y cloſed. . zough the eye 
dtlety of nature, and the ſcarce imaginable ſmall- diſcovers no vi d i 
neſs of thoſe aerial inſtruments, that ſhe em- appears not, that „ 
ploys even about viſible operations: the other, quately All 10 rocks as * * . 
that theſe relations will excite the more curious pant? . .,, +, - e dec 
e wits, to . le IPE ep 01 cabs t os > bs” K D Kd 
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+ mer paper about the Rare 
the air, Itook notice in the cloſe of i 1 
of an expreſſion (viz. and that 

haps without quite loſing its durable BED 
Which 1 fear may, to ſome readers, ſeem to 
need explication; it will not be improper on 
this occalion to ſubjoin ſomething by way of 
appendix about it. 

Fi xs r, then the reaſon, why, in this mort 
antimation, I thought fit to employ the diffi- 
dent term perbaps, was, becauſe I had not 
(nor yet have) been taught by trial, whether 
and 1 far the utmoſt expanſion of the air 
actually produced in my engine, or otherwiſe 
| able, and its retaining a ſenſible ſpri 
are conſiſtent. I expreſs my ſelf thus, 5 in 


nate, that I thought of Gs inſtruments 0 F 
methods, whereby the dilatation of the air 


may not improbably be meaſured and promo- 


ted; as by making the Torricellian experiment 


in a glaſs with a very capacious head or globu- 
lous part, and applying the aerial particles, 
that will-aſcend out of the ſubſiding mercury 
together with a bubble of other air, if it be 
.needful, to the uſe we have been ſpeaking. 
Something alſo may be done, to ſome . 
with * fine and large fiſh-bladders ; but I 1 


* for ſhall not inſiſt on tes,” or M FR PIO 
ion of dients, that came into my thoughts, content- 


ing my ſelf to have intimated, and thereby ac- 
"knowl that there may be other means 
beſides the Machina Boyliana, to bring air to 
a very great expanſion. But whether any of 
them will ſurpaſs what has been actually at- 

tained in that engine, time muſt declare; till 
when, we ſhall be content to make uſe of the 


Te" it has already actually furniſhed us 
WI 5 


WHzERzFORE to come the ſecond or other 
remaining part of it; whereas in the mention- 
ing of the ſpring of the expanded air, I em- 
. the attribute of durable, you may eaſi- 

gather the Ns from what I am now 805 
ing to annex. 

I had obſerved, not without ſome wonder, 
in the enquirers into the nature of the ajr, that 
they have not, that I know of, ſo much as at- 
tempted to diſcover, whether the air, either in 
the utmoſt, or in the intermediate degrees we 
can bene to, does retain a conſtant and du- 

rable elaſticity ?_ 

For, firſt, men have not determined, wi. 
ther a portion of our common air bei xat- 

ſhut up in an hermetically ſealed glaſs, or 


ſome other exactly cloſed weck. will conftargy 
an 
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*rerain the degree of elaſticity it had when it 
was ſhut up; And whether it will not ſome- 
times vary its preſſure, as we ſee, that the at- 
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great heat, it had been expoſed to, had brought 
1 


Iinverted into a baſon of water, and having 


moſphberical (though I. think upon peculiar 


— 


| grounds) is, by the help of our baroſcopes, 


obſerved to do? Next, it does not appear, 


whether included air, in caſe it retain'an uni- 
form elaſticity for a moderate time, will retain 
it for a very long one. Nay, whether it 
would not at length come not to have a weaker 


| ſpring, bur perhaps to have no ſenſible ſpring 


at all, as we ſee in happen it ſword-blades and 
divers other ſpringy bodies, which, after having 
ſtood too long bent, will continue fo, and loſe 


their former power of ſelf.reſtitution, as they 


'" Tx1kvdLY, Men have not yet determined 


any thing about the degrees of the air 's elaſ- 


| Licity, whether the durableneſs and uniformity, 


or varying of its ſtrength, may not depend up- 


by 


on the differing degree it had, when it was 


; TL -— IP 44 1 
Hrlt ſhut up. 


" FovzxTHLY, Much lefs' haye we yet at- 


„ 


retnpted to diſcover, ether the ſpring of an 
2 0 may 


encloſed portion of ſometimes 


changes, as to gravity, of the outward atmoſ- 
pines air, the new and full moon ? To which 
1 might add divers other external accidents, 


Which, as yet, we ſcarce ſuſpect. And to theſe 


1 might add ſome other doubts and enquiries, 
chat may not be impertitently ſuggeſted, but 
here would, I feat, paſs for a digreſſion. 
WaurxETORE I ſhall proceed to tell you, 
that having taking notice of it, as an omiſſion 
among the inquirers into the nature of the air, 


in Whoſe negligence I was too long a ſharer, 


that we have not, that I know of, ſo much as 
attempted to diſcover this itſelf : whether the 
air, either in the utmoſt, or in the intermedi- 
ate degrees of rarefaction we might bring it 
to, would for a conſiderably long time retain 
its elaſticity, or at leaſt, ſome determinate de- 
gree of it, or loſe it by determinate and regular 
decrements, I thought fit to make ſome trials 
about this matter, but cannot brag of the ſuc- 
ceſs of my intentions, having been hindered 


broken off the ſeal under the ſurface of it, the 


liquor was violently impelled into the cavity, 
but yet was not able to fill it, a conſiderable 


part being defended from the further aſcenſion _ 
of the water Nur h ining 
air, Which, for all the ong ſtretch it had been 


ring of the remaining 
put to, had not loſt any thing of Its ſpring, 
that we could take notice of. But this was 4 


trial, in which I could by no means acquieſce; 
and therefore when I was a little more befriend- 
ed by opportunity, I tried another way, partly | 


4 
: 


ip gave a ſome what pleaſing ſurpriſe to unac- 


uſtomed beholders, and partly, becauſe though 


it could not ſhew all, that I deſited, yet it 


might plainly ſhew, that the air, even at a 


very conſiderahle extenſion, would hold out 
for a conſiderable time. Wherefore leaving a 


very ſmall pto dortion of air in the folds of a 
bl 


weakened, and ſometimes ſtrengthened by the 


fine limber bladder, whhſe neck was very cloſes 
ly tied, I cauſed it to be, by the help of the 
Machina Boyliana, ſo expanded, that at length 
it ſo dilated it ſelf, as to ſeem to fill the whole 
bladder, and reduce it to the extent it had juſt 
before it was emptied ; and the bladder, by a 
peculiar contrivance, was ſo included in ano- 
ther veſſel, . that being protected from all in- 
truſion of the outward air, it maintained its 
plump and tumid figure, and in that un- 


wrinkled ſtate I ſhewed jt, many months ſince, 


to ſome virtuoſi, now here in London, after it 
had continued fo, if I miſtake not, near two 

ears. Since the writing of this, I did, at 
length, find the newly mentioned veſſel; and 


ſhewed it to ſome curious ſpeQators, who 


with me took notice, that the included bladder, 
inſtead of being wrinkled or ſhrunk, appeared 


to be plump and full, as well blown bladders 


or by ſickneſs, or by unlucky accidents, or by - 


one unwelcome thing or other, from accom- 
iſhing what I had chiefly deſigned, and part- 
alſo made ſome progreſs in it; but yet to 


give you ſome hints, as well as ſome occaſion. 


to more proſperous experiments, I ſhall not 
ſtick to annex, what I readily call to mind a- 


bout my attempts on that occaſioůn. 
I remember then, that when J firſt began to 


try ſomething in order to my deſign, being 
deſtitute of fit accommodations, I was fain to 
content myſelf, by cauſing a good bubble of 
glaſs with a ſtem to be ſo blown at the flame of 
a lamp, that whilſt the ball was yet exceeding 
hot, and conſequently contained none but high- 
ly rarefied air, the ſtem was very nimbly clap- 
' ped into the flame of a candle, that was pur- 
poſely kept ready at hand; ſo that being flen- 
der, it was in a trice ſealed up, and the air 
within remained as much expanded, as the 


are wont to be. So that many months, per- 
haps a dozen, may be added to the freſhly 
mentioned duration of the expanded air. 

Bur this way ſatisfying me neither as to 
ſome of the particulars I deſired my attempts 
ſhould diſcover, I deviſed a little inſtrument, 
whoſe contrivance, though it ſeemed very ſim- 


| 15 pic promiſed, and for ſome time gave me a 
either by want of inſtruments, or by removes, 


r more accurate account of what I expected. 


The inſtrument, if you deſire it, I can eaſily 


ſhew you, having lately been forced to make 
a new one, which is now by me : but it may 
ſuffice to tell you, that is is ſo framed, that it 


is fit to diſcover, beſides divers other things, 


whether, and how long air brought to the great- 


eſt expanſion I could conveniently reduce it to 
in my engine, will retain its ſpring ; and by 


What degrees or ſtages and periods of time, 


the decrement, if any be, is made? But of 


the iſſue of the trial made in it, I can give 
you but a very imperfect account, in regard, 
that, though I made it about three years ago, 
yet having left the inſtrument in a place, where 
it is ſo lodged, that I cannot have it without 
returning thither, till I ſee it again my ſelf, I 
dare not venture to judge of the ſucceſs of the 
experiment: only this I remember, that I 
took no notice of any obſervable diminution 
in the air's elaſticity though, it were * 

ä and, 
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to be. This bubble many months after 


— er P 


that one SOLE gt 2 


1 have been 
not an entire, atisfaction about the thang 


W 


PO 3 of ix pe times face 
6: IN times) its 1 Extent, has 
not only for a long preſerved 1 its ſpri jos on 


 tisfics me alſo about one of my chie 

Which was, Whether the air, very much lated 
without heat, would be conliderably ſenſible of 
exterpal heat? which, it plainly appears to be in 


this inſtrument, . Where, notwithſtanding 


Re y it. "has Be en e es dem 
ely to preſerve,. the heat of one 


_ plied to Pac * of the Yo, 1 th 


and v ration; the 
50 of it, 8. f ſenſi 9 F re- 


tums to its former dimenſions, s "ell as tem- 
per; that one may; employ. it as à Kind of 
_ veather-glaſs, and perhaps make forme diſco· 

veries by long comparing it there with. 


Bur bithetto 1 have been doing, what 1 
dot not loye to do, and very rarely have done, 
when I mention my on experiments, that is, 


quantities and props portions of the things ſpoken bu 
f; oh 13 former trials I have newly 


6X7 out regiſtred in 4 looſe note, and there- 
fore. 1 quantities being annexed, 


give ſome countenance to what 


ſaying, and give ſome, though 


itſelf. 


March 1, A glaſs, as cylindrical ag we could get it 


blown at our lamp, and having a long ſtem 


coming out at the unſealed end, was quite filled 


with water and invetted r at 


1 cylinder 


1 hope it 
and three fn bf In inch; or leſs, in « 


Ve. 


. t pipe dale at one end, 
and of three i bon kan " Ing 
2 2 + ſo _ for diſtinction ſake, 

aulted, till the air, that diſcloſed it H n 
the Water of 1 8 kad drawn. out 


6 e as low as the 


LPT, of the ſtem ; at-whi 
the ain the external pipe ol ae ily 


and ſecurely cloſed by a certain contrivance, 


the.air thus rarched was kept ſometimes in my 
own chamber, that was warmer, ſometimes in 
an under room ; and after it had been kept 
Far Erd de at about eleven weeks or three 
months, if I. mi, remember not, er 
other remarkable Variation, than that in the 
cold room the water aſcended, as T guess d, a- 
ap- bout an eighth, or near «founk at that part of 
e internal pipe 1 where the lower end of 
"BY vally leſſened itfelf into the ſlen- 
der item. Yeſterday. I invited doctor Wallis 
to be preſent at the breaking of the glaG, and 
to fayour me with his affiſtance, for the better 
eſtimating the expanſion of the air upon the 
breaking of the cloſed apex. The water was 


ber kin {becauſe of the nenderneß of the 


orifice, that was made for the ait to get into it) 


1 jp pelled up inte 185 formet 1 deſerted cavity of 
I have not Fully that ifned any determinate 


py * which i it fil _ fave a 2 7 
1 wht, was. exceedi W. 

made ie OTROS fe, ics an, of 
the internal pipe Was face K ng in. 1 


on the outſide. The bubble was two tenths 
in diameter, and about two centeſms in depth: 
e e 
the e, to the ſpace it po unexpand- 
op We 9 
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* My 


* " Any here Sede l we oe 
| among ſo many, that haut had vecafion ts con- 
hg rye pry es ns nyo: ya 
0 * et with an 
that have KA the curjofity romeaſore that 992 
denfation zavherefore I long Hine attempted ro 
do it, "as I have related in-another. di courle 3 
but not having that by nie at at preſen E, and re- 
'penictal, that 1 di enn ter, 


When it may e / objected; Ahe being 


already pree-afeted' with the coldneſs of 

ſeaſon, wes hot "capable of being ſo conſidera- 
bly contracted by an additional cold, as it 
would be at a time of year, when it is wont to 
be in a ſtate of greater laxitys; = thought fit to 
make the experiment about the beginning of 


autumn, withoutitying'my ſelf to rnake it with 


che ſame ci ces, that I had done before 
the event of this trial 1 find regiſtered. 15 
follows. T0 1 7 en: 
„Ar the midſt of Seine, on 4 "HY 
ſhiny day, and about noon (which circum- 
ances we made choice of, that the air might 


7 99 round ens 4 long 

and placed in a e e 

ſo that the ſtem was e the ho. 
_ rizon;' and the globulot s part was ſuppor 
by ſuch a veſſel, that thorough a hole, purpoſe 
| made ar its middle, the ſhank reached *down- 
| till the orifice of it was a little i immer- 
fed beneath the ſurface of a glaſs full of water, 
that was placed at the bottom of the frame. 

This done, we tobe a good proportion of ice, 
and having beaten it in a mortar, and mixed 
with it a due quagtity of bay-falt,” we not only 

laid it round about the lower part of the ball, 
but the veſſel contiguous: to that part W 
purpoſely made with turned- up | 


were enabled to heap up the frigorifick w 
ture, fo as to bury the whole globulous' part of 
che glaſs in it, and cover the very top of it 


Vor. III. 


be the more rare and expanded) weitook a 5 


e ne 0 ory 15 D- 10 War- CC 
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"id, thit cot NR 5, which occaſion, Rae being 2 8 5 
2 " eluteſcunt; md 1 What I am n refrigerated, | the Water, into which the.ſh hk 
Sag Je, 18 EDS thah, n ty terminated, was. made to aſcend ſome what faſt 
w be premuil pub ch E way pig 0 . along the.cavity of the ſhank, till we perceived 
et che i et higher, but after a While be⸗ 


4 which 2 ime, be- 
9 8 g, we made a mark at the 
wol the water, and Au 5 ing 


"our: 'the bolt-head "we filled 1 it with 10 mak- 


ing allowance for that ſmall part of the ſtem, 
wh Was immerſed at the beginning of the 
Operation. This water we weighed, and found 
It amount to nineteen ounces and fix fr 


chen weighing as much water, as ſufficed to 
the hang to the mark 
we found. that to be one ounce and three 
drachms, by which number the. former being 


& divided, thequotient was foutteen drachms, four 
elevenths,”- that the proportion of the two 


þ wry of of water being as eleven to one hun- 
red fifty-eight, the ſpace, into which the air 
was condenſed byrefrigeration, was, to the ſpace 

it poſſeſſed in its former ſtate. of laxity, as one 
1 40 forty-ſeven to one hundred fi ty -cight, 
and conſequent] the greateſt condenſation, that 
fuch 4 time oſ the year and in ſuch weather, fo 


ba rs refrigeration could bring the air to, made | 


it loſe but rt of its former ot | 

NB. Fr Rs r, the ſtem of the ought 
0 be of a conſiderable length, f Sy, the 
great contraction made of the air in the ball 
y. its high refrigeration, the water ſhould af- 


CA into the cavity of the ball itfelf, and 
| thereby become exceeding difficult to be mea- 


ſured. 

Szcox ver, if one would be nice, one may 
as notice, that the height, to which the wa- 
ter aſcended in the ſtem, was about two foot; 


Which cylinder of water, by its weight or ten- 


deney downward, might ſomewhar hinder the 
Hquor from aſcending quite ſo high as it would, 

and con ſequently kee Cas the condenſation of che 
air from appearing ſo great as it was, 


but ſo light a xe hn: as that of the ſuſpend- 
ed water would ſcarce be very alle. 1 


Turn RD LY, when the. water was aſcended 
was obſerved in it an odd kind of ſubſultus, or 
riſing and falling alternatively, almoſt like the 
mercury in the Torricellian experiment, befote 
H h h the 
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ed by what hath been 

die zu ot mytelf, with any other: preface itſelf; w 
to what | DET deo have mtimated; and leave yeu to conſider, 
Tur than, which feems firſtworth taking whether and how much it may alter the cafe. 
notice of, is the differing alterations, that te Pon Tu v, To ſome perhaps it will ſeem 

air i ſubjected. to by cold and heat: for more fit to confider, than cafy to reſolve, how, 
whereas: we could not find in this our cli- fince the corpuſeles of the air ure acknowledged 
mate, that cold would reduce the air into to be heavy, and thoſe, that remain, muſt be 

near thertwentzeth part of its former exten - ſo wonderful, thinly diſperſed in the cavity of 

ſion by condenſation, heat would advance it the receiver, they come to be ſupported, and 
£0. near ſeventy times its uſual-laxity by rare- | kept, as it were, ſwimming therein, and do not 
faction. 3 appear to ſubſide by their own weight, the 
NexT, we may obſerve, that by engines Materia ſubtilis (though the preſence of that 
and other artificial inſtruments, the air may be ſhould be admitted) not appearing. to have 
two or three times as much compreſſ ary of _ gravity, wherewith to ſuſtaja them; and the 
ture is wont to condenſe it by cold; even in vacuum (if that be ſuppoſed wherever the aerial 
froſty weather; and ſo on the other ſide, the particles are not) being too near a-kin to no- 
Ar may by the intervention of, art and inſtru- thing, to be able to oppoſe their deſvent : hüt 
ments de much möre rarefied and expanded, though ſomething may be ſuggeſted about the 
than it has been yet found to be by the bate ſolution ef this doubt, my haſte obliges me to 
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[pro 
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application of external heat, though it were leave it as ſuch. K 85 
that of an intenſe fire itſelt. .  FirTaLy, I vill not make it my bußineß 
feeas to | FURTHERMORE, it may ſeem worth while to make mention in this place of the wonder, 
the utmoſt to Obſerve, how much the. utmoſt degree of that may. be juſtly excited in thoſe, that when 
Dheten faretation by heat, that experiment hath they look. on one of our well exhauſted re- 
Werſen, in he wn us of the air falls ſhort of the degree of ceivers, attentively conſider, be ſmall a pro- 
Cog, Phy\, Expanſion, to which it has been advanced in portion the common aerial carpuſcles, whict 
Mathem. our ,pnenmatical engine, the proportion be- are. very ſparingly diſperſed there, bear to the 
 truxt theſe two expanſions being that of one whale cavity of the veſſel, which, before it was 
to feventy, or thereabour. . _. _ __ exhauſted, was thought to be repleniſhed with 
BuT, perhaps, it will not be neceſſary to air alone. This, I fay, I ſhall not ſollicitouſly 
conclude, that the air is ſo much more rarefia- obſerve, becauſe I think I need not; for I lit- 
ble than compreſſible, as moſt readers will be tle doubt, the thing will be obſerved and laid 
prone to infer, by comparing the greateſt © hold of, both by the Cartgſians and Epicuri- 
compreſſion and expanſion: of it, that are ans; the former of which will endeavour 
mentioned in theſe experiments; ſince, if I thereby to eſtabliſh the neceſſity of their Ma- 
miſtake not, it ought to be conſidema, het vin fabtilis, to maintain the plenitude of the 
the air, we made our trials with, nt the word, and the circle they attribute to moving 
ſurface of the earth, was not (no wow than bodies ; and the latter will here triumphantly 


is the air we commonly breath) „ Þ eagac et have a more illuſtrious inſtance than 
true natural conſiſtence, as they ſpeaky at, aver, pt their vacuum coacervatum within the 
you pleaſe, in a\free and indifferent t m word, ſince there is an impenetrable veſſel, 
reference to rarefaction and condenſation, but out of which it is manifeſt, that an almoſt in- 
was already highly compreſſed by the weight credible proportion of aerial ſubſtance hath 
bf thy atmoſpherical pillar, that leaned upon it, been manifeſtly made to iſſue 3 whereas it is 
| „ | - no 
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—_ that is contained in that far greateſt Sbove deſired to; aye. K notice of. Bur 
. 05 3 | Witk F | | f e Had 
A as ihe nin Sift of rhis, .-þd, the foregoing . & by cath. 1 the gitareſt, - 
A papers, we are here invited to obſerve, Mt reduced we. have advanced it by be ware, 
—_ . wonder, the fy ndious mutability of the air, 455 having taken notice, that according to * 
=. .: * - denſity, whereby the lame the * eſtimate of any recited in the fore- - 
=_” | q | wextenſion of the ame 
; 1 1 Abd if 
1 
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« towards the ſouth of its =quator, which was 

entered about xv of the diameter of the ſun, 

45 itſelf being 

« ter, of that of the ſun; . 
** 4 

* neſday morning May 9th, though we-ſaw | 

ce it the day before, about ten i in the morning, 


eee faſter in che mi 
1 0 . of the ſun chan towards the limb. 
n was'a'yery dadk ſpot alnoſt of 
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00 . Py bea tis _ fame ſpot, 


\ be both for fgure, ates d bulk, to be re- 


the 9 May 25th, when! it ſeemed 
4 Cent Ime-it\ had for- 

Hier; Aro Tue about Fr of 
diameter about Teven of the clock in the 
« afternoon. At the ſame time there appeared 


about vv, in its ſhorteſt diame- another ſpot, which was juſt e and 


as ap 


„ 


to be entered not above 1 part 
che ſun's diameter. l peared to be 
ngeſt A north and fouth, and 
c ſhorteſt towards the eaſt and weſt. There 
« ſeemed to be diſperſed about it divers 


"ſmall clouds Here and chere.“ 
ass obſervations were made, * Ag 


- ble obſerver told us, wich an excellent te- 


leſeope, in the/preſence of divers curious and 


enlous perſons, one of whom was Mr. Hook. 
diſedurſing of thoughts he had 1 
che fe of ſuch ſpots, he 
ſuggeſted this inquiry, whether thay might 
not cauſe a conſiderable alteratiori bak in che 
E- itſelf, and in our a and che 
in it upon their ditt tio 
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ALL I have t f in the publiſhing t 1. « ral juices or particles, all which were after- 


| ſhall be the ſanſe, that was alledged 4 « wards reduced into the form of ſtone by the 
- Engliſh interpreter of the learned Steno's Pro- ſupervenience (or the exalted action) 2 

dromus to an intended diſſertation of his, con- - «© ſome already inexiſtent petreſcent liquor, or 

cerning ſolids naturally contained within ſolids, RG x" which he ſuppoſeth may 


inted the laſt year by Moſes Pitt in Little 0 ometimes. aſcend in the form of ſteams ; 
"JE. where in the Engliſh preface occur © from whence may be. probably deduced, 


- paſſages to this effect, viz. not only divers of the medical virtues of 


« TrarT the honourable author of this eſ--.: <. ſuch ſtones, but ſome of their other qualities, 
« ſay, before he would ſee or hear any thing WY as colour, weight, & c. and alſo explained, 
« of that Prodromus of Steno, did upon occa-: t how it may happen, what he wars (which 
4e Jan ſolemnly declare to the author of that he doubts not but others have done alſo) 
ce 1 verſion (who there «proteſts, that -<.-obſerved- of ſtones of another kind, or mar- 
it bona fide,) the ſum and hy OS, or even vegetable and animal ſub- 
< ſtance pes what is deduced at-large in this , ſtances, . that have found incloſed in 
« tract; the manuſcript whereof.” the faid + © folid ſtones 3 foraſmuch as theſe ſubſtances 
« interpreter then ſaw, and received: it into way caltly be conceived to have been lodg- 
«© his cuſtody for publication: which ſum was: ed in the earth, whilſt it was but mineral 
this ; firſt, that the generality of tranſparent earth or mud, and afterwards to have been, 


« gems have been once liquid ' ſubſtances, * „ as it were, caſed up by the ſupervenient 
de and many of them, whilſt they were either petrific agents, that pervaded it. ; 


« fluid, or at leaſt ſoft, have been imbued *< Nor are theſe petreſcent liquors the only 
NE with mineral 3 that e « ones, to l he ſuppoſes, that. many fol- 
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n GH * 
fils may owe their origin, Iince he thinks, 
there may be both metalleſcent and minera- 
„ Aleſcent juices in the bowels of the earth, and 

that ſometimes they may there exiſt and ope- 


. 
origin both of precious and — — Stones. 
Which done, I ſhall keep the curious reader 


ns linger the ſame ſpirits and ſtrams nns longer from the contentment, which he will 
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Ar the ſcarcity, the luſtre; and 
pfteciouſneſs of gems have made them 
47 all ages to be reckoned among the 
fineſt and choice 
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that gems are made of earth and water finely 
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Tuxsr things made me the leſs backwa 
to 
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*Gemmis, the conſideration of the 


phænomena of nature, without being ſollici- 


incorporated and hardened by cold; this, I ſay, tous, with whom I diſagreed or complied. And 


t us off with too remote and indefinite 


tie * ol to found an explication T7 
3 | 


ich-are pattly precarious, 


s to 
ne 
* 


partly inſufficient, and perhaps alſo untrue. 

0 to the hiſtory of oven 20s has been 
ſo fabulouſly delivered, that eſpecially among 
the 1 many learned men, philoſophers 
and phyſicians} have, for the ſake of fo many 
improbable: and ſometimes impoſſible virtues, 

that have been aſcribed to gems, been induced 
to deny them any virtues at all. It is true, 

chat I ani not aàltogether ſo ſevere, and that 
the eſteem, that I find por af he 
of the inquiſitive emperor Rudolfus's phyſician 
Pivrinstl-Boo?}-tnalevs — — him 
and two or three modern authors, that in 
books 'profeſſedly made on other ſubjects, 
have written ineidentally of ſome gems, from 
ſuch notoriouſly fabulous writers, as Mi- 
Injured by the imputation of a ſpurious book) 
Bapfita Porta, Kirannides (and ſome others, 

that I forbeat to name) from whoſe learning 
one would ecpect more warineſs and judgment. 
But though, for reaſons elſewhere mentioned, 
I do not unreſervedly think, that precious 
medical virtues at all; yet when I conſidered, 

how difficult it was to aſſign any thing, that is 
poſſible and intelligible, (Which I do not take 
à ſubſtantial form to be,) whence their-yirtues 
may probably be derived, without giving ſome 


ſuch account of the origin of gems them- 


ſelves, as was not to be expected from the 


followers of the peripatetick; that is, the re- 


ceived philoſophy; I could not but wiſh, that 
ſomething were attempted on that ſubject 
according to the principles of the Corpuſcu- 
by. . 401 e Pay 1% 6g a: 22 8 N 


larian. 


therefore, though it ſnould happen, that ſome 
be coinfident with the opinion of ſome .claſſic 
writer about gems; yet I preſume, the whole 


ſubſequent hypotheſis, and the arguments it is 
founded upon, will appear to have been ſug - 


geſted to me by the nature of the thing itſelf, 
and my "7 of conſidering it Fog to men- 
tion, that ſometimes one may meet with a 


* 
oy 


good particular conjecture in an author, that 


underſtands not the importance of it himſelf, 
and knows not how to make uſe of it, but 


builds it on ſome ſuch fabulous relation, or er- 


roneous principle, as is apt to diſcredit ix. With 


its compliance with the opinions, they have on 


better grounds already entertained, Me to 5 


recommend it. I know, it may be thought 
ſtrange, that I. have been fo very ſparing in 
the citation of thoſe, authors, that Have writ 
whole books. about gems; but I have this to 
ſay for myſelf, that I had neither them, nor 
Jo much as my own papers about the origin 
of minerals at hand, when I writ the following 
eſſay. Which I was the leſs troubled at, upon 


two diſtin& accounts; the firſt, becauſe I re- 


membered, that ſeveral paſſages, that I had 


met with about the virtues of gems, cited out 
of divers of thoſe authors, were ſuch, as 1 


ſhould have much ſcrupled to vouch ; ſome 
of them being ſuch as I knew to be falſe; 
others, that I ſhrewdly ſuſpected not to be 
true; and others, that appeared to me altoge- 
ther incredible: and the ſecond, becauſe, to 
forbear tranſcribing what my friends might 
probably have met with in authors already, 
would beſt comply, both with their deſires, 
which was to know my particular thoughts; 
and with my deſign, which was partly to Re: 
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anc (a ara any rpm the juxicious, as 


by thoſe hard and coſtly. ſtones, (as 


ORIGIN and VIRTrUESGU 
And thoſe, that can admit ſuch utilikely fables, 


ſelves paſſages every way, and difpoſe the ſo- 


lid corpuſeſes aſter the manner requifite to the 


the conſtitution of a tranſparent body.” There- 
fore we ſee, that filver in aqua fortis, or lead 


be worn in rings. But yet, becauſe phyſicians 
have for ſo many ages he fit to receive 


the fragments of precious ſtones into ſome of 


their moſt . celebrated cordial compoſitions ; 
* becauſe alſo divers eminent men of that pro- 
feſſion, ſome of them famous writers, and 
ſame viptuoſi of my owniacquaintance, have, 

y their writings, 
ons me of very conſiderable effects of ſome 


ervations ; 


(as I ſhall ſhew anon) I find no i bility, 
that at leaſt ſome coſtly, and leſs hard, (though 


indeed more valuable) gems, may have con- 
ſiderable operations upon human bodies, ſome 
few of which I have had „ ms Fg be 
convinced of; I will not indiſcriminately re- 
ject all the medicinal virtues, that tradition and 
the writers about precious ſtones have aſcribed 
to thoſe noble minerals; contenting myſelf to 
declare in a word, that ſuſpecting moſt of them 
to be fabulous; my conjectures aim only at 
givmg one of the cauſes of thoſe virtues aſcribed 
to gems, which experience warrants to be real 
Havi thus explained in what ſenſe my 
conjecture about the virtues of precious ſtones 
is to be underſtood; it follows, chat I propoſe 


the conjecture or hypotheſis itſelf; the ſub- 


ſtance of which may be comprized in theſe 


two parti iculars : firſt, that many of theſe gems, 
and medical ftones, either were once fluid bo- 
dies, as the tranſparent ones; or in part made 


up of ſuch ſubſtances, as were once fluid : and 


| ſecondly, that many. of the real virtues of ſuch 
ture of metalline and other mineral ſubſtances, 
which - (though wnſuſ] ) are uſually in- 
corporated. with them: and the greatneſs of 
the variety and efficacy of thoſe virtues, may be 
attributed to ſome happy concurrent circum- 
ſtances of that commixture. The firſt of theſe 
heads relates properly to the origin of gems. 
The ſecond, partly to that, and partly to the 
kinds and degrees of their virtues. 


— a and laſtly, «becauſe, that 


be probably derived from the mix- 


or by word of mouth, in- 


- 


Bur char any gems, cſpecially the hardeſt. 


ſorts of them, ſhould have a later beginning, 
than that of the earth itſelf, will probably be 
thought to xeliſh of a paradex; and I doubt 


not, it will paſs with many for a great one, 
that ſome of theſe hardeſt of ſolid bodies 


ſhould have been once fluid ones, or liquors: 
wherefore I ſhall endeavour to countenance 
this hypotheſis by the following conſidera- 


tions. ; 15 . . 5 
1. Ax p firſt the diaphaneity of diamonds, 


nate ſhapes, though it be not vulgarly obſerved, 


rubies, —_ and many other gems, agrees 


very we 


ſeems to favour it. For it is not fo hkely, 
that bodies, that were never fluid, ſhould have 
that arrangement of their conſtituent parts, 
that is requiſite to tranſparency, as thoſe that 
* once EM à liquid form, during which it 
Vot. HH. | | N 


with this conjecture, and thereby 


had their particles reduced into a fluid form, 
thoſe particles, though 
folution, but, if one pleaſts, tranſparent cry- 

is, And what chemiſts uſually try with 
thoſe metals, I have had the curiofity to try 


with ſeveral ſtones, which I may hereafter - 


have occaſion to name to you. But this argu- 


ment I bring rather to confirm than evince 


my conjecture. 


- SxconvLy, the origin aſſigned to gens 


may be alſo countenanced by the external figu- 
ration of divers of them. For we plainly fee, 
that the corpuſcles of nitre; allom, vitriot, and 
even common ſalt, being ſuffered to coagulate 


in the liquors they ſwam in before, will con- 


vene into cryſtals of curious and determinate 


ſhapes. | And the like I have tried in ſeveral - 
metalline bodies diffolved' in ſeveral men- 


ſtruums. But unleſs a concreting ſtone, or o- 


ther like body, be either ſurrounded with, or in 
good part contiguous to a fluid, it is not eaſy 


to conceive, how it ſhould acquire a curious an- 
gular and determinate ſhape. ' For concreſcent 
bodies, as I may fo ſpeak, if they have not 
room enough in an ambient fluid for the moſt 
congruous 'ranging of their parts, cannot caſt 
themſelves into fine and regular thapes, ſuch as 
I ſhall preſently ſhow, that divers gems ſeems 


to affect ; but the matter they conſiſt of muſt 


conform to the figures of the cavity, that con- 
tains it, and which 1n this caſe has not ſo much 
the nature of a womb, as of a mojd. © And 


fo we fee, that falt-petre, and divers other 


falts, if the water, they were diſſolved in, be 
much too far boiled away before they are ſuf- 
fered to ſhoot, will, if the liquor fill the glaſs, 
ſometimes coagulate into a maſs, faſhioned 
like the infide of- the containing veſſel, or if 
a pretty quantity of 2 remains. after the 
coagulation, that part o 

was reduced to be concreted next the glaſs, 


will have the ſhape of the internal ſurface of it, 


whatever that be; but thoſe cryſtals, that are 
eontiguous to the remaining liquor, having a 
fluid ambient to ſhoot in, will have thoſe parts 
of their bodies, that are contiguous to the 


liquor, curiouſly formed into ſuch priſmatical 


ſhapes as are proper to nitre. | 3 
To apply hs now to gems; that divers 
kinds of them have. geometrical and determi- 


becauſe we are wont to ſee them when they 
are cut, if not alſo ſet in rings and jewels; yet 
I have often had the opportunity to take notice 
of it, by having had the curioſity to look upon 
many of them rough as nature has produced 
them, and the good fortune to take divers of 


them out of their wombs. For I remember, 


I have taken a good number of Indian gra- 


nats out of a lump of heterogeneous matter, 


whoſe diſtinct cavities, like fo many cells, con- 


tained ſtones, on ſome of whoſe ſurfaces you 
„FCC. might 


was eaſy for the beums of light to make them- 


before-opacous, 'are ſo 


the nitrous mals, that 


* 


8 4 3 or bk to dig 


number of them, divers of which I e ; 


be. curioully.. and determinately. ſhaped, much 


nie ſome cxyſtals of nitre, . have taken 


ration I have alſo obſerved in divers Cor 


85 to compate with them. And the like 


diamonds, and in a fair and large one, | 
which one, that knew: not what it was, found 


bine; wich many leſſer, in Ireland, and 
preſented me. And to let you ſee, that it is 
not only. in theſe ſoſter gems, 


I found among many ſtones I had, and took to 
be rubics. (and 4 the jewellers will tell you 
are exceeding hard) -a,. conſiderable number, 
- whoſe ſhapes,, not the ſame with: thoſe 


of. Ka Corniſh and Iriſh ſtones, were yet fine 


geometrical. - And the like I have obſer- 


a even in thoſe hardeſt of bodies, diamonds 


- themſelves ; of which remembering, that in 
my collection of minerals, I had a pretty large 
one, that was rough, I perceived, that the — 


face of it conſiſted of ſeveral triangular planes, q 


which were.not exactly flat, but had, as it were, 


part met at a. point, and did ſeem. to conſtitute, 
das it were, a very obtuſe ſolid angle: encou- 
raged — Leramined ſeveral other rough 


and found the moſt of them to probably they may be) of a metalline nature; 


1 . angular and determinate ſhapes, not un- 
Uke that newly mentioned. And having there: 

upon conſulted an expert jeweller, that was al- 
1 2 a la though he could not name to 
me the ſhapes of the uncut diamonds, he had 
met with 3 yet he told me, he generally found 
them to be ſhaped like that I . him; 
inſomuch, that doch a. ſhape... was a mark, by 
which he uſualiy judged a ſtone to be a right 
diamond, if he had not the en to exa- 
wine it by the hardneſs. Reit 

Axpo this I ſhall add in 7 {eye een 

riſon, I lately intimated betwixt the coagu · 
tion of petre and that of gems, that having 
once made an odd menſtruum, wherein I was 


able to diſſolve ſome. precious ſtones, - there 


ſhot in the liquor, cryſtals pretty large, and ſo 
tranſparent and well ſhaped, that they might 
well have paſſed for cryſtals of nitre.z and yet, 
if I much miſremember nor, they were inſipid. 


And I have divers times taken notice in uch 


ſtones, as the Briſtol diamonds, that though 
that part, which, may be looked upon as 
the upper part of the ſtone, were curiouſly 
ſhaped, having ſix ſmooth ſides, which at 
the top were, as it were, cut off ſloping, fo 
as to make ſix triangles, that terminated like 


thoſe of a p ben in a vertex; yet that, which 


may be looked upon as the root or lower part 
of the ſtone, was 0 leſs tranſparent (if not 
opacous) and devoid of any figuration; of 
which the reaſon ſeems to be, that this being 
the 1 whereby the ſtone adhered to its 
wo it was ſullied by the muddineſs of it, 
and reduced to conform it ſelf to whatever 
ſhape the contiguous part of the cavity chanced 


ot 


known them) call fluores, and 
very fine mineral lump, that 1 


that this curious 
\ Hguration.ls to be met — 4 1 ſhall add, that 


land by a g 
ſmaller triangles —_ them, that for the moſt 


88 uice yn rope ener — 
exhaled, ew had-avom-end/oppartunizy — 


into the curious figure belonging to its nature. 


And this is much more conſpicuous, where 


many of theſe cryſtals grow, as it were, in 
cluſters out of one mineral cake or lump 3 as I 


have ſeen not only in thoſe ſoft, but yet tranſ- 


parent concretions, which ſome of the later 
mineraliſts (for the ancients ſeem 1 


honour to have ſhewed me by a great prince, 
and no leſs great a virtuoſo, to whom it was 
then newly os For this maſs conſiſted 


of two flat parallel cakes, that ſeem compoſed 
of a dirty kind of cryſtalline ſubſtance, and 
age yas ee ere grew, towards the other, 


a great number of ſtones, ſome. of which, by 


their coheſion, kept the two cakes together 3 
and moſt of theſe ſtones, having each of them 
a little void ſpace about it, wherein it had room 
to not regularly, were geometrically ſhaped, 
and, which. looked very prettily, were colour- 


ed like a 5 And I have my 


ſelf a pretty ne taken up here in Exg- 


ntleman.. of my acquaintance, 
which conſiſts, as-it were, of four parts; the 


lowermaſt is a thin and broad: flake of coarle 
ſtone, only adorned here and there with very 


minute gliſtering particles, as if they were, {as 


over this is ſpread another thin white; - but o- 


pacous, bed, which is ſo incloſed between the 
firſt named bed, and the two others, that, with- 


outdefacing the ſtone, Icannot well examine it: 
the third conſiſts of a congeries of minute 

cryſtals emen, thick ſet, which therefore 
_ whitiſh,” having little or no tincture of 
their on; and this part, no more than ei- 
ther of the former, is not much chicker than 
a barley- corn. The fourth and 


part, which, yet ſeems in great part to be the 


ſame cryſtals, which, as they grow higher 
2 acquire 2 deeper colour, is made 
great number of amethiſts, ſome 


pag and ſome. highly tinted, which are of 


very differing figures, and bigneſſes, according 
(as one may gueſs). as they had conveniency to 
ſhoot ; theſe at one end of the ſtone lying ina 
flat bed, as it were, and ſcarce exceeding a 


| barley corn. in length; whereas thoſe at the o- 
ther end ſhoot up to a good height into figured 


cryſtals, ſome of them as big as the top.of my 


little finger, and thoſe are the moſt deeply co- 
loured, being alſo of a good hardneſs, . —.— 1 


found, that oy: would OY gm lines Upon 
S * 


I remember. allo, that ung to viſi a fa- | 


mous quarry, that was not ver fy far from a 
ſpring, which had ſomewhat of a petreſcent 
faculty in it, I cauſed divers ſolid pieces of 


rough and opacous ſtones to be broken, out of 
hope I had to find in them ſome finer juice co- 


agulated into ſome- finer ſubſtances ; and-ac- 
cordingly I found, that in divers places, the 
ſolid and maſſy y vida had cavities in it, within 


5 Which, all about the ſides, there 97927 concre- 


tions 
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Jos, which by being tranſparent, like cryſtals, 
ind of percolation through the ſubſtance, that 


rived at thoſe cavities, - and upon the evapora- 
tion of the 1 or by 


ſtone, had opportunity to ſhoot into theſe fine 


cryſtals, which were ſo numerous, as quite to 
overlay the ſides of the cavities, as I can ſhew 
pyouin ſome large cluſters of them, that I brought 
from thence. And enquiring of an ancient 
digger, whether he had not ſometimes met 
with” greater quantity of them? he told me, 
that he had, and preſented me a great lump or 
ſoſt cryſtals, (but nothing fo colourleſs as theſe 
other newly mentioned) ſticking to one ano- 
ther, but not any of them to any part of the 
rock: ſo that they ſeemed. to have been haſtily 
coagulated in ſome cleft or cavity, as it were in 
a mold, where meeting and mingling before 
concretion, with ſome e eee of clay, 
' the maſs may thereby be diſcoloure. 


Oun argument, drawn from the figuration 


of tranſparent ſtones, may be much ſtrengthen- 
ed by the coalition I have ſometimes obſerved 
of two or more of ſuch ftones, and the con- 
gruity in theſhape of ſome of them to the figures 
of thoſe parts of the others, that were conti- 
 gaousto them, and ſeemed to havebeen formed 
after them. But though this phænomenon be 
conſiderable to the ſcope of my diſcourſe, yet 
perceiving, that J ſhall have occaſion to inſiſt 
on it hereafter, 1 ſhall not do it now. 
Turi DIT, nor is at on the external fi- 
guration of theſe gems, but the internal tex- 
ture, that — our hypotheſis, ſome of 
them ſeeming much to imitate in their coagu- 
lation ſeveral of thoſe ſubſtances, which I have 
obſerved to have once been fluid. That com- 
mon ſalt may be made up of ſmall ſaline par- 
ticles, that by a convenient juxta-poſition may 
be aſſociated into great lumps, divers of which 


are cubically 1 is an obſervation eaſy 
made 


enough to be And that ſuch coalitions 
of particles may conſtitute ſolid and conſidera- 
bly hard bodies, I have tried by breaking ſome 
of the larger cubes of ſal gem, and the lumps 
of the iſle of Mayo falt, whereof the firſt is 
foſſil, the other marine, and both natural. 
1 have likewiſe found by trial, that, though 
filver diſſolved in aqua fortis appears uſually 
to ſhoot, if it be taken notice of, into flat 
and exceeding thin flakes; yet it is very poſ- 
ſible ſo to order the coagulation, that many 
of theſe thin plates ſhall, in their convention, 
have their flat ſides ſo placed over one another, 
as to make up pretty large and thick N 
whoſe very outſides will be finely ſhaped, as 
being ſome peculiar kind of vitriol. Nor are 
theſe the only fluid bodies, which I have re- 
duced to coagulate into conventions, of ſuch a 
flaky texture; wherefore I began to ſuſpect, 
that divers tranſparent minerals may have the 


like ; and in ſome diaphanous kinds of talk, 


whoſe outſides were mathematically figured, 
J found encouragement to try, whether even 
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r ſtone was made of, had at length ar- 


been noted 


up of a numerous congeries of 


hardneſs; might not have ſuch an internal figu- 


ration. Nor was I deterred by conſidering, 
that it is taken for granted, that gems are of 

ture, and that there muſt be a 
ſtrange thinheſs in the plates, that make up 


an uniform 


tranſparent ſtones, ſince no ſuch thing has 


ſome. gems themſelves, notwithſtanding rhef 


by the moſt curious eye, but men 


ig 


have taken it for granted, that the texture of 


all gems is uniform, without any grain or 
fibres, no more tlian there is in gold. But as 
to the thinneſs of the plates, I remember, I 
have ſeveral times taken pleaſure to hold a 


piece of good Muſcovia glaſs againſt the light, 


when it was of ſuch a'thinneſs, that the ſpec- 


tators, though provoked to lock with curious 


eyes, could ſcarce ſee the plate itſelf, and 
would by no means be brought to think, that 


it was poſſible to ſplit it, till I did actually do it; 


and ſometimes I then ſubdivided it beyond 
even my own expectation. But to examine 
this conjecture, I took ſome ſtones, that had 
geometrical figures on part of their ſurfaces, 


and which Thad other grounds to think to have 


been once fluid ſubſtances, and having diligent- 
ly ſurveyed ſome of them, which ſeemed like- 


leſt to give me ſatisfaction, I manifeſtly enough 


perceived, not only with my aſſiſted; but with 
my naked eyes, divers parallel commiſſures, 


which ſeemed plainly to be made by the con- 
tiguous edges of little thin plates of ſtone, that 


appeared to lie one over another, almoſt like 

the leaves of a book, that is a little opened. 

I remember, that holding a large and rough 
f (as artificers call hard gems, of a 


have ſometimes diſcerned a grain, as they call 
it, in the ſtone, and was anſwered by a ſkilful 


-blueiſh colour, brought them from Eaſt. India,) 
againſt the light, and curiouſly obſerving it, I 


artiſt, that uſed to make ſeals of them, that 


ſuch ſtones would uſually ſplit, according to 
the ductus of their grain. I will not urge, that 
in ſome other precious ſtones, that were cut 
and poliſhed, as particularly the hyacinth, and 
even the ſaphire, by obverting them ſeveral 
ways to the light, I have been able to obſerve, as it 
were, commiſſures, which were ſo fine, as not 


to hinder, or call in queſtion, the intireneſs of 


the ſtone, for the lapidary's purpoſe. This, I 
ſay, I forbear inſiſting on, becauſe the phæno- 
menon is far leſs conſiderable, than what I 

have ſeveral times obſerved in New-Engliſh 

' granats, wherein, eſpecially when they are 
broken, the edges and commiſſures of the thin 
plates orflakes, whereof they conſiſted, were ve- 

-ry eaſily diſcernable. And to try, whether this 

- obſervation would hold even in the hardeſt 
ſtones, I had recourſe to a pretty 'big diamond 


unwrought, which being placed in a miſcro- 


ſcope, 'ſhewed me the commiſſures of the 


"flakes I looked for, whoſe edges were not ſo 
exactly diſpoſed into a plain, but that ſome of 


them were ſenſibly extant like little ridges, but 
broad at the top above the level of the reſt. 
And theſe parallel flakes together with their 
commiſſures, I could in a ſomewhat large dia- 

mond plainly enough diſcern even with 
unaſſiſted eyes. And for further ſatisfaction, 
I went to a couple of perſons, whereof the one 
was 


| not bo 


pete and. confiant- experience, and 
kngwyn ching in their art, that it was - 

_ imipeſſible;. wt = yh" ö 0 40 0 
e e fo ou, bur croſs: 


inſtrument was to he impelled : by 
flak nlike the 
grain, or a y. contenture, not u 
fiſſility, as the ſchools call it, in-woed 4 which may 
you will eaſily grant to conſiſt; of aſſimilated 
water or juices - which having been once fluid 
bodies, were fit to have their partieles ſo ranged 


My. on Planes, than ocherwiſe. And I re- 
member, — m 
a rough diamond, Gas examinec 
that the flakes, whoſe edges were terminated in 


parallel really 


— — mn ron 09%) "fn 


| of. diſpoſed, 880 conſtitute a body far more ſeem 
_ ealy 0 be cleſt ascarding to the ductus of the 


ä 


2 
theſe triab be not med dex may _— 


y if we do not 
2 cauſe of Whiteneſa. 
— Wy Yu as far as I have yet 


| obſerveds-being:divided-imo: a mulicude of 


very mitume: parts, and conſequently acquiring 


m a multitude of diſtinct ſaperficies, which do 
t briſkly; reflect the light every way o 

I its more-or leſs vivid, an the particles are move or 
„that diamonds: themſelves» have u | 


appear to have a White colour, that will be 


rr and eyen red ink, 
if ſo ſhaken or beaten as to be brought to a 
froth, conſiſting of many minute bubbles, will 
do have Put on 4 whiteneſs. - So, that if 
by too haſty an ignition, or too haſty a cool- 
ing of che fired / gems, they come to be flawed 
with. innumerable little cracks, they may be 
thought to be made white, by having their 
tincture driven away, when their - whiteneſs 
proceeds from the multitude of thoſe 


r. (J little-flaws which are ſingly unperceived ; and 


E 

woul — 22 be- 
cauſe the commiſſures did make angles 
in the body of che ſtone 3 and accordingly 1 
learned of the ancienteſt of theſe diamond cut- 
tet, chat ſometimes he met with ſtones,. that 


eludedall his ſx ill, and would by no meant be 


Für — — inte emofares, but, before they 


pieces s which was. defect in the ſtone he 


could pet certainly foreſee, but was fain to 


bars from the unwelcomeevent./. 1 
Foun rn yt ſeems not unprobable, that 

| che colours of divers gems, (for Ido not ſay 
of all,) are adyentitious, and were imparted to 
Wenn either by ſome coloured mineral juice, 
or ſome tinging mineral exhalation, whilſt the 
gem or medical ſtone was either in /olutis prin- 
cipiis, or of a texture open enough to be pe- 
netrable by mineral fumes. Wich arguments 
2 me "rg it unfit to be 
lightly touched in though I can- 


not diſcourſe any e of @ in 3 7 
becauſe it not oniy ſuggeſts divers obſervations - 


and other particulars, but requires alſo: the men- 


tion of ſome of the chief of them; which 
e L ſhall now ſubiomn. 


1. And the firſt ſhall be, that many gems, | 
ſay almoſt all of them, have been ob- - 
_ ſerved to be deprived: of their colour, if hav- 


ing fallen, or been put into the fire they have 
lain too long there; inſomuch, that. 1 have 
found it affirmed: upon the: teſtimony of the 
learned and experienced Hoetius de Boot, that 


all gems will loſe their colour in the fire, ex- 


cept Bohemian granats. Ho far this may be 
true, I have not had opportunity thoroughly to 
examine. But I well remember, that having 
porpoſely expoſed diyers gems to the fire, 
though. that were but moderate, and had a 
crucible interpoſed between it and them, ſome 


n ſeemed to ave thor cite auch 


char if ths eas: 0ibe-oleft;ic 


quid break, in 


to the incredulous, 1 
done, the ignited cryſtal be wanly. and den 


gument, (which 


the rather, becauſe-the body may ſtill retain its 
former ſhape ur ſceming intireneſs. To illuſ- 
trate Which, I have ſometimes taken pleaſure 
to heat a piece of cryſtal red hot in a crucible, 
and then — it in cold water; for even 


' when the parts did not-fly or fall aſunder, but 


the body retained its former ſhape, the mul- 
titude of little cracks, dat mite — 


tion produced in it, made it quite loſe its 


tranſparency, and appear a. white In 
making which experiment, the 1 of 
praduced:flaws: may eee e 

as I have fometimes 


quenched not. in water, but in a v 
deep ſolution of cochineel made with ſpirit 
wine, in Which operation, if it be well 


of 


formed, but not otherwiſe, enough of the ud 


particles of the ſolution will get into the 
cracks of the 


oryſtal, to give it a pleaſing colour. 
Tux other trials, chat I have made about | 


thereducing of whiteneſs'or — bodies, 75s Dear 


. | 


2. Mats K any th 
ee an 
the next circumſtance, that belongs to our ar- 
you may think to be more 
conſiderable than the former) namely, that the 
colours of ſeveral gems, when they are not de- 


ſtroyed by 3 will be altered thereby; which 
being a ching, 


en AYE to divers foſſil pig- 
ments (of which — employ to tinge 3 
and other bodies confeſſedly mineral, argues a 
commixture of mineral ſubſtances in thoſe 
ſtones, whole colour receives ſome- of the alte- 
rations 


— 
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| D 
= not impoſt upon you, — 

 eealing, that there may be a great change of 

| coloury produced by the Fre- without any, Ahern. 


of che t 


d gem in very many parte, a de. 
emerging 


tion 
grer of whiteneſs or paleneſe 
lour. 


ma ſomewhat change the former co 

But this alteration being but a lind ef 
dilation, is not that, which I here mean. For 
I remember, I have taken Indian granats, and 


eye 
„TTT : 0 


wed of i Goctere, ber 
* 9 — — But in 
ſome places, where there were ſtains of a dif 
ferent kind from the reſt, and where there ran 
lietle veins, that L gels to be of a metalline na- 
vare, there, Liay, the colour was not d 
but changed, and the veitis-of - 
coloured, acquired a deep redneſs, which they 
will retain, if ler alone ; though I was induced 
ts think by ſame trials made on other - pieces 
of Indian agate; that even theſe metalline 
niactures were nat fe fact, but, that a laſtinger 
fire would drive thern way, und kave the 
ones: partly white. — Fortin + 
a8 L lately mentioned in the-yeins of agate, in 
ler wiſe foun® in thoſe of ſome other ſtones, 
2 al in ſome pebbles, amengſt divers: f 


which, chat loſt only their tranſparency by ic 


Nr 
much deeper it 
— Hows e 
- 134 AN nN circumſtance; chat 
cur o ture, may be this; * it bas 
m "pe | 7 that near ma 
places. re d gems! are 
2 ſome mines or veins of metals are to 
ba met with And I think it not unlikely, 
that if feanch wette Kilfully made, many more 
diſcovtries would be made of veins: . — of . 
metallhne ort or ſome other mineral, liquid or 
cConcteted, whence, by way of: quices or fumes, 


the gems may be; prefumed to; have received 
But 


tinctutes. 


much confined to thoſe rich; mineral, and dots 
not male them ſolicitous to look after inferior 
ones: Beſides: that in Zel- India, whoſe 


countries.2re beſt for the moſt gems, they are 
wonderſulhy unſſtiiful at — — mines; as] 


have from the anſwers of ſome, who 
purpoſely went to viſu tho diamond mines 4s 
they call them To this may be alſb referred; 
that gems are ſeveral times fbumd in the ma 
tallne veins; themſelves, or vtry neat them 


as Ln ſhew yon e that an in: gert 


genius gentleman of my acquaintance tobk 

himſeif out af a piece 

7 r. fl. of iron i N 
OL | 


unt af EMS. 


Ar Fe L. will not urge the chemical pro 
A. 4 tlis effect; becauſe ſomne dircumſtances im thte 


member, I once mate a menſtruum, > hx 
m_ once, becauſe its 


whom I fhewedbit, becauſe the menſtruum W 


here pretious ftomes | 
are: found, men's induſtry. and curioſity is too 


lour might 


which was there plentifully. | And i in, | 
thoſe: der chuntries, tying wp. And | 
England, where that getrls' are more — 
quem, theſe ſoſt ones, that miteraliſts call 
fluores, are oſtem tobe found:ingorndar metaltime 
veiths, fo finely: tincted by mineral Juices, that, 
were it not fot their ſtiſtnoſt, · — pt rn paſs, 
at:leaft among; mbit men; fer e 

fapphires;/8c: as e. 
by bneminenil vriterbof good credit, but alfoby 


/ tnenfiraums, to obtain Sud thut 
.cxtraftions, than-diffoturions, ſtrict 


may be met wich in ſome authors to 


things, and in the writers, mad ume ſo far ſuſpect 
thoſe I could — * (and tte, chat 


undiſcoygged menftruumsy axthey may be true, 
ſo, for aught e niay not,) a8 to 
keep me from meddimy) them. But I re- 


preparation is ſo 

caſualty, that I hae oſtem failerl in it) — 4 
being pburech upon well cdlbured granats, not 
only not calcined; but entire, was in no long 
time beautified with a high and lovely tincture, 
which was admired by very ſkilful perſons, to 


not mot cortoſive thaw wfübe- wine; and which 
Jet I:therofort took te Hen -cinddure, 
becniſc it a driwhan the cold, part- 
\becauſt the diquorwalld abt ting it ſelf by 
ding, if m body were: put in it; ane 
Partiy Becanſe it ate n tinſturt from | 


of. 20 ee colour frum this we 
ane granati the.only gems; 
have made he que work ong in the Es 


6. Tortheſt four ciroomſtznces 1 ſhall * 
is fifth; that bm gem, _ jewellers 
affitmyz; without ſcruple, to bt ru pphires, 
&xc. either arccoloudeks; or have other colours, 
than thoſe, that are wont tig belong to them. 


That famous:igdtdfmith Rendenuro Cellini, in 


his reader, that cherdb are one kind 
of rubies, that ate naturally white, (and not 
made ſo by art) which he:prioves by the de- 
bf Hardneſs poculiar. bo fubies.” | And the 

avthor-elſewhers' tells us of 'beryls, to- 
.andiamethyſts, that are white. And'it 
; by arlias he ſays not'farifrom that place, 
that the bthltan/jewellersdidnot look upon the 
tinctutes of gem as any thing near fo eſſential 
to them, as they are forge ae moines 

'reckon tupazes phires, whereof o 

adler and the other eee e 

hard in cotnparion of o than dia- 
— of the ſune 


monds (and/Serhaps rubies,) to 
degree of hardneſs of rubies and 


The 
| A eter rg that only reaſon 


{for he new not whence the difference of co- 
proceed): took ö 


Aue 


tobe: of. ET TIE = 1 


his erke lealian\traftief hibo un profeflionb a> age 10. 


n * 


. 


8 N e N and enactly parallel to the other? But it 
=. * * — themſelves; wich 1 therefore of 


* 


contemp 
If its ſnape and. other things had not convinced it was liquid or-ſoft, were not copiaus 


 witterz-and-ſcimerjmes; cook them'vur him{elf Edhall add —— — 


_ tihRed: part. And, if my ras. har do not richly tinged like an — but the further 
much deceive me, I ſawz in 2 great and curious the colour ſpread from the vertex, the fainter 
Prince s cabinet, among other raritięs, a ri 


whereof) only one half, or cherchbòuts, was leaving. che bigger part 
Well tineted, the other being colourleſs. Inn rent, but cölourleſs, like ordinary c 
1 that are Jeſs: precious, and not ſo tran- And by this, perhaps, we may ——— 


| lame entire, ſtone. (And: I ſhio 
| ting-a ſmell Erdonix, thar was dance a great by little and little to thicken and refine. And 


of n very or Wn ores was — 
fould not be here ſo — ptnaraf | 

At to other inſtances," becauſe the extreme - after, to multiply inſtan Opt 
jewellers wherefore (having mentioned — 


From ande king any other dee 4 true dia- nyx; becauſe — 6" i fall 


| 0 res phires not only thar- 
dem. No, of rene eee, en uſually bag for fuch, bur 


them on add concerning t 
—— to cut lers feckon 


„that were yellowih; others, that werte alſo —_ dons; —— 
'- njore-yellwny and, among the reſt, one that . we TT re. ug 
was ſo perfectij yellow, that T at firſt tobl it for want of Camry tay call eee 
3 ough it were a diamond valued Farer © I DIE CIRC tn 5 

at near three e poũnd weight of Sold. I have © 6. Tun fixth and laſt circumſtance belong 
alſo ſcen diamonds, and thoſe rough, as they ing vo the foregoing argument or conſideration 
e e ee Indies, and were ſoon —— this, that — ip one may find gems, 
bought by traders in diamonds for ſuch, that are partly” tincted- and partiy not; as 


aſter 
— which were el *blueiſh'or greeniſh.” And I che tinging pigment mixing wich one part of 


ly' lated one ſtone, which, the matter; 'whereof the ſtone conſiſted, whilſt 


enough 
9 green, hat 1 ſhould * to diffuſe itſelf to the whole nor to give an 
ban aa Ah intenſe oulour to all that portion, that it 
3 1 Bad once occaſion” to buy a It is true that in ſome caſes, the dif- 
ended Amer of ſmall rubies, divers of fufion may be ſtopped by the petteſcent Juices 
Wick were ver yncuriouſſyn aped and coming coagulating- firſt in another part than 3 
to look upon tlie whole; parcel more leifurely, with which the tincture was mixed." And per- 
chan my haſte would permit me when I bought haps,” in ſome other caſes, thewdifivecn colours 
ego] e e ener ſhakes, may have belonged to differing! portions of 
ene and but one, that was devoid of any matter, coagulating upon or agaibſt each other, 
colour:; but in any other reſpocts was ſo like ati different mes, yet ſo as toiſerm one intire 
che reſt, a8 inwited me to vunclude, that it ſtone; as I may have hereafter ocraſion 20 de- 
_ would have xicreaſbt-their mimber; but that clare. E 
—— pre bog nitted. 


meds whiny "having 1 
* had been in See 


RE 
ved a 
r * 


ry that he had there in favour of the from ſome 
wvhicly: was ' partly of the things before (as Flee) Ten 


2 ty colourleſs ndnd Judd chef two u 70 gt, en de 
| | in the ſame ſtone, there would be tro portions * Tun one; that 1 have ( 
. l ane ſott, nd ache mind, fag lying be. | where mentioned) ſeen in 


 twhit-them;:ob6-another z which has! frequently ties, a niece of cryſtal 
_ obliged the jewellers conſi — nel de 5 
bulk of ſuch ſtones by cutting off the un- was of a 


ng, and paler i it grewz ſo that, before it came near 
in which was ſet ia ſtone of a moderate bigneis, the baſe, it was quite yu clay 2 
0 ne 


in agats, and in opacous preſſion of Foſephus Acoſta, where he ſays, that 


| gems, — could wrap give a multitude. of in- emeralds grow in ſtones like unto cryſtals ; and 


Rances of the: differingly Sinfpdcparts of the that he had ſeen them in the ſame ſtone fa- 
oned like a vein; and they ſeem, adds he, 


8, wherein there are three-portions, one in the ſame place, this learned author has a 


- Within another; the ——— mid: memorable obſervation, that may confirm both 
dlemoſt of a kind f cheſnur colour; the other what I have juſt now related, and what we 


ofna blue, almoſt like a turquois ; each of mentioned a little above, about colourleſs 


which e +; 1 ws ſays he, mow Fn _— 


I aka 


be. they meer Wich there 


OE 4 


Onto) F zh d. : 


thus given are not wont t 61 — very 
deep, and have their penetration aſſiſted by no 
"Faint degree of heat; yet it is to be conſidered. 
en the other ſide, that theſe pieces of cryſtal 
Bad attained their full hardneſs, and after their 
i colouration, | are cut and poliſhed like ther. 
- Wits means. are ſuppoſed to-have been t | 
| und, when they were yet. fluid, or at 
-That there are ſometimes generated 


"leak 
of aber: I the-bowels of the: earth, mineral exhalations 


capable of * * to the ſtones 
— I have, in another diſ- 


| LR declared. That alſo ſome 
hard and Wi frm N bare been actually 
"ringed with doch mineral ſteams, I ſhall, in 


the ſubſequent ef, this diſcourſe, have oc- 
3 2 to A And I e too, 
. even in ſo hard a gem as a ſapphire, I 

have 8 9 the: efficacy of theſe ſubterraneal 
- fumes; baving diyers times:{cen one of thoſe 
ones, wherein a fine ſeal was cut, which cons: 
tinued ry oddly tinged, ng what 
| had been taken off to reduce it to an exquiſite 
ape, that having inquired of a ſkilful r 
_ of.;my:-acquaintance,: by whom it had been tance 
 engraven, he both aſſured me, that he he had: 
fold it of the full 2 and 
. n it, that in his opinion, it 


| * 8 20 ; halle 35. 

„Aud now, Sir, I ear 1 (may dee 

pardon, 1 K 
af one of the to our ar- 
ee e e 1 have no other a- 
Pology to make, but that, I hope what hath. 
been delivered will ſcarce ſeem. i 


 and'that-I might caſily have made 8 


dious, if, to decline ing ſo, I had not pur. 
poſely made ſome omiſſions. 9 £ Arn 
Havi then ſaid thus much 3 
fourth conſideration, I now to add, in 
the fifth place, on the behalf of the hypothe- 
ſis hitherto: favoured, an argument, : which L 
preſume you will not think inconſiderable ; 
namely, that ſolid gems. may include heteroge- 
neous matter in them. Sevetal inſtances of this 
fort, in opacous ſtones, I elſewhere recite, upon 
my own obſervation 3 but in tranſparent ones 
"they are very great rarities 3 and therefore it 


will not, I preſume, eee I 

mention but a few. 

4 nsr then, on this dacains 1 te; 
a very ingenious. lady, Who 

had accompanied her huſband. in an embaſſy. 

to a great monarch, aſſured me, that ſhe 


Wl TE, — 98 hays rich = prelenty me. 


its motion 
cially when 


change its 12 5 


os, Thy 1 1 5 ind 
1 — tk in Indian gems; 2 
n which he got A the par dies, and 

whereof he: ſhewed me the largeſt I have yet 


ſeen, being aſked by me, whether he had ever 


found in them any heterogeneous ſubſtance; 
hich. ſomething, I had obſerved, made me 
. 8 that ſome of them might harbour, not- 
withſtanding, their: hardneſs ; he averred to 
me, that among divers rough ones, that were 
from the ludies, he had with wonder 


ſeen one, that was about the bigneſs of a phil- 


bert, in the ſolid: ſubſtance: whereof there. was 
4.cavity with a certain liquor in it; which, by 
changing the poſture o 
made to move to and 1 — in the cavity: and 
when the drop was ſettled, | it was of the big- 
_neſ6.. of a round pearl, that he ſhewed me, 
which wanted ſamewhat of a moderate ſize for 
_ a'neck-lace.;; And when he had anſwered the 
queſtions I PO ER nn, gi! clear my doubts, he 
added, that this rari ade the ſtone, Which 
Was otherwiſe of a ll ue, prized at an 
hundred pound. And [ have myſelf ſeen a 
. monſtrous: gem, if I may ſo call it, and little 


the ſtone, might be . 


leß a rarity then the former, that an acquain- 


of mine had bought, (as I. afterwards 
Jae.) from this relator 3; whoſe narrative a- 
bout the grizolette I think the more credible, 
, becauſe that having had the curioſity to break 


a ſtone, that. was brought as a rarity from the 


1 : by the looks, pa aber for a Chal iy al- Ludies, where gems are often harboured 


in ſach ſtones, I found in the ſolid ſubſtance of it 
(which was 1a hard as to ſtrike fire, like a flint, and 
in its little flakes was at leaſt ſemi-diaphanous) a 


cavity, e were coagulated very minute 


but poliſhed and cryſtalline ſtones, which 
ſeemed. to have their points inwards z which 


ck that there had been ſome liquor, in 


theſe gliſtering particles had ſhot, N 


{s of time the remaining and inc 


lb e part of it ma mY have been imbibed by the 


ambient matter, if not have eſcaped thorough 
it, by virtue of ſome peculiar congruity of it 
pr the pares of the ſtone. Which need =o 

thought impoſſible, ſince! experience has aſ- 
ſured us, that ſome ſolid ſtones, and even 
gems, may be, though ſlowly, penetrated, or 


have their texture altered by common water. 


Nor are theſe the only 7 e uae 
I found included in this ſtone: 
Aub if, as amber is reckoned a gems, 
and is ſometimes. of a greater hardneſs; than 
one would expect, ſo I could reckon it among 
true ſtones, it were eaſy for me to borrow 
thence a great confirmation of what I have 
been ſay ing; and, however, it: will afford me an 
illuſtration of it. For, not to mention many 
11 « vor r recite my _ to 
>”: "YC 
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"I E at fore 


__ 
ich body. 


reacltly; a Mie jive abd yet . 
$3 of thisiome there! ap o be donde Tan a. 0 
TO e * hey 
FEW 4 had: nano Le NR 


ofitians id reſ- NE ny 
5 | F 
; F mating In he. ——— 
5 —_ b denn ev | 
ell. Bled cither with air or Water bur for th, wks oxcaon, to 


e mold part they did, 2 1 Ken .. 1 
to be hain. of Sn DS — 


e thoſe — * N | and! Rupp ny thei rack, * 

| found heavier chan either cy fut br white mar. that arr dnn from! the! wc 
: ble z) ſo by my ha Purpoſeiy damanded of bouring e-ordinatily a go 
L- an e cane of Mee of Wa: Cs. e daun Our: 
a ſenſible diernot of weight among diamonds or ſoil, wherein they, are found. - -So chair 
= F ied) Wat che cafth be can! and ſnenbat fandy, 
= 8 cloudyior: - conc ll e 4 grime; but 
. | 5 E. Dr me emng men diamond; . r RP 

I eee igneſs 

ewa,ordindry; peaie,; onleſs, he fürn 
he ſometimes found-th diamonds / of: thirbia 
-abour. 4 cmd (which! d by: 
diffcremee in 


- od 5 * * 
>: 7 - 5 
pi * 
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K 
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Bl 


q 2 ee monds, Which the Mien call gema, 

Ts >the. wſt Abe eee moni hi reader, - that in this as in the 

dieß in ker aer che mano bf Avery gin. mind of Vin, which. is chat formerly 

1 ande Been fluid, may be muten fm tioned! dhe Rohes partake ——.—.— 
[you ml-mett. with (in ch follow<. ſbil, where! chay/are found ſo 

ng ur of tha) ae . or moiſtʒ che ftpne 1 

For if it ONE Bo amd if itbe reddiſty; it will have an eye 

ſcvetal even of the trünſparent munis ave med of in ci [Elfewhere dm rells un, that of 

tulline ur other en bodies lata ente there were found in the 

1 mingled with them pow Harps will he vrt Golranda tote of diamonds, which were b 

3 | ry-agreeable't'reafon-'to: fuppules. thardſuch a or 

= mie wens made, when the: — then: 


wer in a fdid form; ſince, beſide thavone 
N may wellaſk;. how elſt the metalline corpuſcles have:a:good ö al of them, being blade or 
came to be cohveyed into ſurh omni and yellow. Rut By the way, wheres chin anchor Page 57 
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2 e wav 
Ea ebe, char 


wond hydreſbaicaiiy, have taken 1 


te have beem yet raken by ang 

5 . 

3 known, ways can be. 
Tun arguments; that - hathy.detained. us * 

this CI great a n 

_ matter, may, 5 perform ſo 

fr men talk in this diſcourſe, that, 


Jorchids in the 


liged 1 
efthis 
_ with an intimated promiſe to ſhew. more fully, 


neral ſubſtances, in them I ſhould immediate- 
ly connect thoſe arguments to what hath been 


make way for what is to follow, by 


quiet 
_— be und grin che doctrine we have 
been propoſing 


ft "Trans » mken from the Agjiration of ſoma 


the priſmatical one of 
mond uy; to be urged a- 


— pn, yr x 
inftances of it. For it ſeems 

| that © curious.a ſhape. ſhould be 1 
in ſuch à multitude. of 


great and ſmall, unleſs there were ſome 


power to faſhion the mat · 
| > regutlar and ical a manner. 
Bu r hey that ſhall attentively conſider, what 
1 elſewhere ſay concerning the figuration of 
ſalts, and of 3 and other magiſteries 
diſſolved by, and concoagulated with ſalts, 
may be very much aſſiſted to diſcover the in- 
validity of this objection. But yet, becauſe I 
confeſs it is very ſpecious, if not important, 

am content here to conſider it a little more 


2 things ta anſwer ; firſt, that there is 
to conceive, that, if there be a {e- 

— plaſticle power in mineral bodies, it 
may be harboured in liquid principles, as well 
as otherwhere, For we ſee, that the feed of 
animals, which . oftentimes, as in elephants, 
rhinoceroſes, &c produces hard and ſolid bones, 
teeth, and horns, is at finſt but a liquid ſub- 
ſtance; and the formative power in ſome trees 
and their fruits does convert the alimental 
juice into woods, ſhells, and other bodies very 
folid and ponderous. _ 
Bu v ſecondly; - I eliewhere * ſhew, that . e> 
ven in the figures of allom, vitriol, and other 


ſha there is no neceſſuy to fly to a di 
itectonick. principle ; but that thoſe bodies 
themſelves may receive their ſhapes from the 


coalition of ſuch ſingly inviſible — as 


You. UI. 


d * robe . G E1 M 8. 


aſſerts agrres not with my expetienbe, ! 
r of Wn ale = 


to:eftiware its: ſpecibck gravigy a; 2 J ind not, t 
0 othet,, and. 


dwelt AI, the reſultant corp 
oh ach wo convene be. 


u remaining part | 
trenife and therefor, having lefs W 


lately: faid,: but that I think it altogether re- gure, 
natice: of a main objection, that 


wot * 


made. I took then 2 ſton 


Fer N mentioned to have been found in caves 
To dds plaullle objection. then I have two or 


ſalts, that are fo turioufly and 3 


e e 


er bodies, I ſhall need to. 
by no. other. inſtance than 
5 this or ſome other pa · 
5 oy OR you I made of common 

only by the. he 80 oil of ſuphur, or of 
vitniol and unter. For though it be manifeſt- 
ly a factitious body compounded. of falt and 
ſulphur, and ſuch a body, that therein the ſea · 


4 * whereof, it was chiefly made, has had its 


n nature deſtroyed vet, by reaſon of the 
les, and their fit- 
ved in Water, into 
ly ſhaped bodies, this factitious 
e bevy eget Bora — it, did ſundry 
into long cryſtals. with points like 


. that ig ETD native cryſtal as 
that divers gens contain metalline, er other mi. 


well in the regularneſs of the ſhape, as in the 
tranſparency of the ſubſtance. And to make 
e that it was partly the fi- 
pened to reſult from the opera- 
de ef ch che oi Tos vitriol upon the ſea-falt, and 
5 other N that determined 
+ wh he. lity ar proportion e 
e nz 
or an error — Lt wage in . important 
2 or other of rote any the 
n though not ſhoot 
cubes, as the Kale which they 
—— made of, would alone have done; yet 
they did not ſhoot bes at all like rocks 
cryital, as did thoſe formerly mentioned; 
3 Ar e hope 
of the corpt 5 


times of another. And that you may not have 
any ſufpicion, as if the regular figure, which 
ſea-ſalt is naturally of, is any way neceſſary to 
ſuch fig I will add an experiment, that 
I deviſed to ſhew, that even out of a petref- 
cent juice ſuch curiouſly figured bodies may be 
ſtiriæ, elſe- 


grottos, where petreſcent liquors coagula- 
ted before they have time to fall down; and 
and having diſſolved them in ſpirit of verdi- 
greaſe, I put the clear ſolution to evaporate in 
a digeſtive furnace, after the ordinary manner; 
by which means, though I made the exper:- 
ment more than once, I had rather a coagula- 

ted mals, than any thing like cryſtals. Where- 
by you may learn the truth of what I was fay- 
ing, that a concourſe of divers circumſtances 


may be aer to determine the figuration of 5 


conſiſtent bodies, made out of fluid ones ; 


ſince here, for want of time for making occur- 


ſions enough for the particles to conerete in af- 
ter the moſt convenient manner, the experi- 
ment ſucceeded not: wherefore it being agree- 
able to my notions, that ſome ſorts of bodies 
may require a longer time to make ſuch a con- 
vention in, than others, I allowed many days 
to another ſolution of ſtiriz made in the ſame 


* Sce the Origin of Forws and Qualities, naw publiſhed by the Author. 
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re bulk,” if we had eyes quick enough 
$ of the minuter, as well as 
And we have 


6 rightly make the inviſible 
gfains 


articles, of 


grains of ſalt confilt, are, as well-as thein- 


ves, Of a cubical figure; 1 will not, 1 ſay, in- 
fit on this reply, but proceed'to alledge, 
there ate divers bodies vhckily ſhaped,” 
upon a now coalition, they will envene into a 
müͤltitude of manifeſt concretions; ſome of 


1 which will conſiſt of ſtreaks, and other be made 


up of flakes 3 as in the al armoniack, com. 
2 monly fold in the mops (for 1 ſp 
native, that is hid to come from Armenia, ) 
_ though it be avowedly a factitious body, 


maſſes, great multitudes 6f ſtreaks, like thoſe 
we oy. uſually obſerve in the broken ftitiz of 
1 water. And 1 have more than once 
cen, and alſo made, artificial concretions (of 


_ whoſe preparation I elſewhere ſpeak) ſome of 


_ which conſiſted of falts alone, and others of 
 Halts and minerals, as ſtones or antimony, which 


look very like talk, being white bodies, made 
up of a multitude of very ſlender ſtreaky par- 
ticles lying long-ways one upon another, as in 
that mineral. 
earth many concretions, which, as they were 


. for the moſt part outwardly ſhaped like rhom- 


buſſes or lozenges, were compoſed of a mul. 
titude of flat and extremely thin plates; fol 
have ſometimes taken pleaſure to imitate ſuch 
concretions by art. And though a ſolution of 


filver in putrified aqua fortis does uſually afford 


only a great company of ſmall, thin, and ſeem- 


ingly fimple flakes, ke ſcales of fiſh, becauſe 


men have not any defign like ours in 8 
the concretion; yet having diſſolv. 
quantity of che metal together, and ſuffered ; it 
do ſhoot leiſurely, and with due circumſtances, 
I have obtained ſundry 


were geometrically we? without, and-con- 


ſiſted of a multitude of exceeding thin flakes 


orderly ſticking to one another. And I re- 


member, that whilſt the objeCtion, T am an- 


ſwering, was in my thoughts, I pitched upon 
à yet more pregnant experiment or the clear- 


ing of it. For conſidering how tin-glaſs, though 


Sd lob 3 
£65 de e en <7 
ew 60. be ee © Pe end by trial hat I 


858 of it ſelf, 
nente 
u to one another in broad and ſhining flakes, 
| whereof many wilt be incumbent one upon 


cles, as wellas they are evidentlyſo in 
: yea 


great m- | 
 ducemebits' to think, that whiether or no Carte 


angular configuration of 


"not of the 


mixture was all brought into a tranſparen 


"as I have taken out of 
refri 


cryſtals, which both 


g's amp of ir into-rhree or four 
ed, that. 

h a muß of this mineral were beaten to 
wder,, yer if it were melted and ſuffered to | 
the diſpoſition of the c 
Would determine them to cl. 


an- 


other, and ſome-craſs to one another at various 
angles, according as the matter 


in its 
ſeveral portions to be diverſely refrigerated. ö 
And ſomie factitious bodies may afford us che 


like inſtances, as L have obſerved in ſome m- 


riires of copper, iron, and other minerals; and 
conſpicuouſly: e renin eee 

8, Whose nt configuration may be 

obere! 


bude whe v far and hs ke of an d. 
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moſt ſpec Pond. 762048 
Ar it be urged, /20/confiers the former ob 
jection, that ſome ' lapideſcent juices, even of 

thoſe we mentioned in theſe diſcourſes, do con- 


crete, even hilſt men are looking on; and 


hoe our ſtony ſtiriæ, often mentioned (which pro- 


bably may be alſo haſtily coagulated) — ha 
ſome places a ſtreaky, . 

+ fiſt, 
that I have ſeen divers of that kind of — 


tions, which,” as far as the eye IG, of, 


up of parts 


you whoſe' textute is more ien) I have found 
may often obſerve, upon breaking the bigger 


by trials, that, if there be a due diſpoſition in 
the component corpuſcles of bodies to ſuch 
configurations, they may be brought to con- 
crete accordingly in a far ſhorter time, than al- 
moſt any, that have not tryed, would expect 
not to y, believe. Having ſometimes, for 
curiofity's ſake, warmed fix or ſeven ounces of 
aqua fortis, glutted with fine filver, till the 


t li- 
> A and having then put the clear, but 
ng glaſs,” that contained it, into cold water, 
that the menſtruum might be the more haſtily 
gerated, Tobſerved, that when once the dif- 
ſolved metal began to "ſhoor, - the tion 
intofiguredcryſtals proceeded ſo faſt, that a naked 
eye could ſee the progrefs of it. And having 
ſometimes put a quantity of ſalt and ſnow, 
or of ſome other ſtrongly refrigerating mix- 
ture, into a convenient glaſs, and wetted the 
the outſide with a firong ſolution of ſal armo- 
niack, or forme urinous ſpirit, though in leſs 
than a minute of an hour it would be coagula- 
ted; yet the ſalt, into which it ſhot, had 
uſually a curious and determinate figure, accor- 
ding to the nature of the liquor, that afforded 
it; as Thaveoften-ſhewn the curious. 
PRRHAxs you will ſay, that theſe inſtances 
are taken from ſaline bodies; which are, for the 
moſt part, diſpoſed to convene in ſmooth ſur- 


faces, ſe angular ſhapes, and eaſy enough to 


be wrought on by the external cold; and it 
may yet ſeem ſtrange to philoſophers them - 
ſelves, 6 — , 


4 broken, did, as we ex 


| a che 


of thu] deviſed o ſh, tax. if 8 their 


coalition, to conſtitute ſmooth (and if I may 


1 yet, if 4 be but a little kept 

in a ſtate of fluidity, that they may the fither 
phe held or be placed by other agents, 
they. will preſently be brought to convene into 
4 — and ſhining planes, and the ſituation 
of thoſe planes, in reference to one another, 
will be more uniform and regular, than almoſt 


any one would expect in a concretion ſo: haſtily 
made ; notwithſtanding. which, their internal 
contexture will be much diverſified by circum- 
ſtances, as particularly the figure of the veſſel 
l 2 mold, wherein the fluid matter concretes. 
Constbgzixe then, that, according to 
E what: I noted: already, if we break tin-glaſs 
(taken, for the biſmuth of the ancient minera- 
liſts). as it is wont to be ſold in lumps inthe 
ſhops, it will: diſcover a great many ſmooth 
and bright planes, 
to the bigneſs of the lump ; which ſometimes 
meet, and-ſametimes croſs one another at v 
differing angles: conſidering this, 1 455 
thought it probable, that a body, that had al- 
ready been N and was apt to convene in- 
o ſuch planes, not only would do {o upon ano- 
ther fuſion, but might have the order and big- 
neſs of thoſe planes, diverſified by the 
and capacity of the veſſel, I ſhould think fit 
for my purpoſe. ' Wherefore having beaten a 
ſufficient quantity of it to powder, and, when 


it was well melted, caſt it into a good pair of 
that were either of a roundiſh, or of an almoſt 


iron molds, whoſe cavity was an inch in dia- 
meter, we had a bullet, which being warily 
cted, ſeem to be, as 
it were, made up of a multitude of little 
' ſhining planes, — ſhaped and placed, that 
they ſeemed orderly to decreaſe more and more, 
as they were further and further removed from 
the ſuperficies of the globe; and they were 
ſo ranked, that they ſeemed to conſiſt of a 
multitude of theſe rows of planes reaching e 
very way, almoſt like ſo many radius's of a 
ſphere from the center or middle part, to the 
circumference : whereas, if we melt tin-glaſs 
in a crucible, and let it cool there, the matter 
being taken. out and broken, will appear in- 
deed full of ſmooth planes, but (as was lately 
intimated) very irregularly and confuſedly af- 
ſociated or placed. 
I I will not now ſtay to enquire, whether the 
| orderly compoſition of the planes in our bullet 
(which ſome curious perſons, that I ſhewed it 
to, looked on, as a not unpleaſant ſight,) may 
be derived from this, that the matter was 
cooled firſt on te. outſide, by the contact of 
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; 3 FR fire, was now 
hr ſlackened, they were eaſily 

- already ſtable parts, (as may be ill 
£ ahh «+ concretion. of "flolved. nitre and allom, 


and the kk ldap ſtill: reaching 


now ſtay to inquire, w 
our bullet may be explained after t 
ſuch way.z or whether we are not to take in 


elſewhere ſay ſomething of 


bodies, (and particular 
antimony) wherein it ucceeded well enough, 


larger, or leſſer, according 


cles in the ſeveral planes o 


the bien. and * 


| ay 
a motion, which, by rea- 


ed the 


ted by 


both about the injected ſticks, and the grains, 
that firſt concrete w gainſt the ſides of N ) 
er in- 


wards, till it came laſt of all to 92 middle of 


the globe, that being the remoteſt part from 
the refrigerating 
ceſſively and orderly made, l f 


ſition was ſuc- 
e whole matter 

was concreted. But, (as Iwas ſaying) I muſt not 
whether the figuration of 


or ſome 


ents ; the ap 


ſome ſubtle or pervading matter, or ſome other 
catholick agent? For though ſuch points may 
be well worth diſcuſſing, ra deck may poſhbly 
em; yet here it 

may ſuffice to ſay, that we have varied the fore- 
going trial, by calling bullets. of ſome other 
the ſimple. regulus of 


though the produced contextüre were not ſo 
uniform as in tin-glaſs. And I alſo tried, that 
having caſt melted ſulphur itſelf into a globulous 
body of -about five or ſix inches in diameter, 


and warily broken it, though one would think 
it an unlikely mineral to make any other, than 


a confuſed concretion, it preſented me great 


fibres, almoſt like little ſtraws, whoſe number, 


and, in great part, orderly ſituation, afforded 
me a much leis unfit ipſtance for my preſent 
e, than one would have lightly expected. 

t what I came from ſaying, may ſerve to 
make out what I propounded to my ſelf ; which 
haying named already, I need not here repeat. 
vr one thing more there is, that may be 
rtinent on this occaſion, namely, that I have 
4 16h divers marchaſites of a peculiar fort, 


cylindrical figure, to obſerve their internal 
ſtructure and qualifications ; whereupon, I found 
in more than one of them (for I remember 
not, that I did in all) a great many rows of lit- 


tle planes orgliſtering corpuſcles, reaching from 
the innermoſt tothe externalſurface, andin thoſe, 


that were ſomewhat cylindrically ſhaped on the 
out· ſide, theſe ranks of $9 old-coloured parti- 
the broken mineral 
ſeemed like ſemi-diameters iſſuing out from a 
row of phyſical points, conceived to be placed 
on an imaginary line, lying almoſt like the axis 
of a cylinder between the oppoſite ends, 
(though I do not well remember, how near it 
reached to them ;) as if the cavities of the 
chalk or clay, wherein theſe marchaſites were 
found, had made the foil like a mold, wherein 
the matter of the marchaſite being detained, 
whilſt it was. in a fluid form, did afrerwards 
concrete much after the manner, that the bul- 
lers of tin-glaſs, regulus, &c, did in our 
molds. But the proſecution of this conjecture 
belongs to another diſcourſe. Y 
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theſe ; comparing theſe deviating paiticu- 
tary with what have bees in Kone of n 
denomination, that were erfectly_ 


2 euro forts of ones; che 

1 ann, of with * a conſiderable 
Hs me out Amerira growin 

1 LF: br droge tter; but in diftintt parts © 

it, arid without ing one another: among 


were faſtened to the rock, as appeared _ 
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reſented me; as alſo in others, that — 4 * 5 0 — 
8 one of Which, 8 ſometimes too in the very number, as — 
r e gured gem of ſituation, of their ſolid angles or comens: about 


for it weigſied above ele- which I hope to recover ſome notes. And fo 

. ben Techy and'a LF) I confidered with a I have done with the firſt part of my anſwer 
on, and found, that though it to the abovementioned objection; whereby it 
ſeemed to 1 fluid me- may appear, that there is no ſuch regular and 


dium, and to conſiſt of twelve planes, at the conſtant uniformity in the ſhapes- of gems, but 
concourſe of two or three of which it ſeemed that their real Ilkeneſs may be reconciled. to our 
tq have been broken off from the womb or hypotheſis. Cp 


root; ys one it was very far from the dodecahe- Bur now ane ee — 4 


geometricians, For, * that I ſhall endeavour to ſhew, that the. figuration 
aut of twelve æquilateral and OT of ' gems may not only conſiſt: with our conjec- 
angled pentagons, Amend all the pla tures, but confirm them. For Lhave, more 
made up our were er and ve thanonce; taken notice in the Corniſh diamonds 
ry different from what regularly they ſhould I have been mentioning, that ſometimes a 
have been, not © 0015 in magnitude, but in ſmall ſtone of the ſame kind has, made up, as 
ſhape: for one of them ſeemed to have five it were, one body with a 
fides, and of: the reſt, ſome were moſt of kin the leſſer ſtone did not only adhere cloſely to 
to a rhombus, others to 2 omboides; but the ather; but was, if I:may ſo ſpeal, ſet or 
the maſt were but rele better figured; than bedded in it. So that when the ſeparation-was 
thoſe, that the geometricians call-the'trapezia. made, there remained in the greater ſtone a ca- 


And thus much for the firſt fort of gems, vity, whoſe figure did curiouſly anſwer that of 
whoſe ſhapes I obſerved to be not regular, as much of the ſmaller ſtone, —— 50 


The ſecond confiſts of thoſe cryſtalline tones; harboured there. And; as ſometimes. I ob- 
which they call 'Corniſh diamonds,” and wluch ſerved; that there was ſuch · an adnaſcency, (if 
are ſome of them much harder; than the N the word,) of: a leſſer ſtone co 
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bility to conjecture, that the ſtone, t9-which 
the othergrew; was firſt formed and hardened; 


ſinee it retained its own ſhape, and that, whilſt 
this remained adherent to the rock or ſoil, ſome 
more liquor, either, that came aſterwards by 
chance into the ſame cavity, or (in caſe it were 
there before,) that was leſs diſpoſed to an early 
— | 
itſelf againſt the ſolid body, that was already 
concreted: upon which account theſe two dia- 
monds muſt ſtick ' cloſe together, and yet be 


| but contiguous,” and a cavity, ſuch as I freſhly 
muſt be left in the laſt concreted 


2 0 2 ? ; a 
mentioned, 1 


ſolution of pure nitre, or rock-al 


to a ſtrong ka 
ſome little ſticks of wood or any ſolid body, 
that may be kept ſteadily in the poſture ; for 
you will ſee many coag 


plete, and have in them cavities correſpondent 
to thoſe parts of the ſtick, whereto the ſaline 
corpuſeles faſtened themſeves. 08 which I 

only add, that though I have given in- 
ftances 00 the adnalcency of figured ſtones on- 


only tranſparent minerals, wherein I have been 


able to obſerve it. And particularly I remem- 
ber, that I obſerved among ſome minerals; 
left by a gold-ſmith to his widow, a fine tranſ· 
neatly figured ſtone, which ſeemed 


kind of branching wire, whereof a good part 
as incloſed by the ſtone, that ſeemed to grow 


out of a piece of ore, that looked like ſilver- 
ore, and which the woman, that was a curious 


rſon, upon the ſtrict enquiry, that I made, 
pens Yi be, together with the abovemen- 
tioned branch, good ſilver, produced by na- 


ture in that form, (which I- thought the more 
credible, becauſe of the odd and almoſt hair- 


like ſhape, wherein I have ſeen ſilver ore to 
have, as it were, grown z) which will excellently 
agree with the reſemblance, I was juſt now 
propoſing betwixt the coagulation of diſſolved 
falts and the liquid matter of gems, about 
ſtable bodies partly immerſed in thoſe fluids. - - 
Tux very many tircumſtances: belonging to 
our firſt argument, and the laſt anſwered. ob- 
jection, have ſo long detained us, that I doubt, 
you now think it more than time I ſhould; ad- 


vance to, and diſpatch: the ſecond: of thoſe 


grand conſiderations, whereon I at firſt inti- 
mated our hypotheſis was founded; and this 
is built upon the weight of ſome gems, which 
being greater than that, which ſeems to belong 


to them, as hard and tranſparent ſtones, I think 
we may probably derive it from metalline or 


I queſtion not, but as you will think this al- 
legatiori new, ſo you will be apt to queſtion, 
how I come to know the truth of what I here 


A n-muck greater z ſo at other times, L met with 
the like of a greater to a much leſſer, with a 
cavity in the leſſer,, anſwerable to that part of 


to be coagulated by faſtening 


s begin to be 
made againſt chem, and ine cryſtals thus con- 
creted will neceſſarily have their figures incom- 


ice is bulk: for bulk lighter than water, (and 


ſi 
. 


j 


compare only the weight of this and that ſtone of 
the ſame kind in reference to one another, as the 
greater or leſſer weight argues the greater or leſſer 


bulk, without. lool 2 or knowing how 


to diſoover the ſpecifick gravity of ſeveral gems, 
which depends not on the greater or leſſer alk; 


as (if you know it not already) you will gather 
from what Iam now going to relate. b 
-- Cons1DERING then with my ſelf, that for 


my y e, it was requiſite to have a gem as 
free as I could get from the metalline mixtures, 


that I ſuſpected many precious ſtones to have; 
and remembring, that rock - cryſtal, as it is by 
mineraliſts reckoned a 
enough, as I tried, both to cut glaſs, and to 


ſtrike fire; and that its having ſo great a tran- 


ſparency, and its being devoid of colour, makes 
it exceeding likely to be free from adventitious 


mixtures; 1 pitch'd upon it as the ſtandard, 


whereby to make a probable eſtimate of the 
weight of gems; a 


of it, firſt in the air, and then in water, I 
found its weight to be to that of water, of equal 
bulk, as two and almoſt two thirds to one: 


Which, by the way, ſhews us, how groundleſsly 
many learned men, as well ancient as modern, 


make cryſtal to he but ice extraordinarily har- 
by a long and vehement cold; whereas 


therefore ſwims upon it) and (to add that ob- 


jeRtion againſt the vulgar error) Madagaſcar and 
other countries in the torrid zone abound with 


Havixe chus found the ponderouſneſs of 


cryſtal in reference to water, when J met with 
a coloured gem, whoſe ſpecifick gravity I gueſ- 


ſed to be ſenſibly greater; I ſometimes gave 


my ſelf the trouble (for a trouble tis) to weigh 
them in the air and in the water, and fo diſ- 
cover, Whether I conjectured aright. And if 


its ſpecifick gravity did much exceed that of 


cryſtal, I thought it a probable argument, that 
there might be ſome metalline or mineral cor- 
puſcles - mingled with the ſtony ones of the 
gems, and that alſo it may probably derive its 
tincture thence. I will not tell you, that I then 


found many ſorts of tranſparent ſtones much 


heavier than cryſtal: for, beſides that the tryals 
were troubleſome enough to make, I chanced 
to fall upon them in a place, where I had not 
any ſtore and variety of gems to examine. But 
one inſtance among-thoſe that occurred to me, 


I ſhall here ſet down, becauſe, being fo notable, 


it may ſuffice to ſhew, that, as to ſome gems 
at leaſt, my opinion of their having an adven- 
titious gravity, and conſequently ingredient, is 
very probable. I had ſome American granats, 
which I had a great and peculiar reaſon to be- 
lieve had- been once liquid bodies, and there- 
fore thought them the more worthy to be ex- 


amined ; and finding their colour to be ſo deep, 


that they were almoſt opacous, and judging 
by my hand, that they were much heavier than 
pieces of cryſtal of the ſame bulk would be, I 
weighed them in a pair of nice ſcales in the air, 
and in the water, and found them, as I expected, 


do be almoſt four times as heavy as water of the 


Nun ſame 


grains, yet they 
mong gems, ſo it is hard 


having hydroſtatically, 
and with a tender ballance examined the weight 


0 


* 


of 


1 wee 9 


Seen de chan orpſtal ee 
gument, that they have ſome metalline 


ment, or other mineral ſubſtanee. — - i 


_ . them yet, if ſuck gens have no ſuch ſurplulage / 

of weight, it wit r kee, that their oviour t 

cannot proceed from an r tincture 3 

u . not unreaſonable to | 

(uch N — 
a at we: 

gems v0 be made of even when e ere 


weight to the body, that harbours itz fines 


* 


55 e A 
| divers medicinal fone; e our of fore 


ns, Tal prin az 
3 ſecution of it will 
de more e eee 


courſe, where 1 fall be 3 


a with 3 1 


— 


in Which . 
ohne err ve at. 

that Dare the — diſcourſe, of thoſe 
det ae that _ ſerve to ſtrengthen the 
newly propoſed argument: and if it be ab- 
jectec chat the bodies, there treated oß, are 
opacous ſtones, OY” 'Fhave' theſe - 
et th t ee N 83 N 811 
2 divers: ſtones, ; hat are rock» and 


— "tis — found, 7 400 might dee 
make it probable by diſteurſe, that dra 
and 1 depend dut 


werter nge of the gem, and the conve· 
nient or incbnvenient ſituation af che pores, in 
reference to the beams of ght. But waving 
ibis ſpeculative argument; I hall rather take 

notice, that ſoverul precious ſtones, and even 
ciamonds themſelves, have ſometimes great 
clouds, which: males them in thoſe parts almoſt 
(E not quite) e, without being thereby 
hindered from being true diamonds or gem, 
ofthis or that kinds to whick their hardneb, 
colour, Sc. makes hem appertam: and not 
to mention cornelians, 
ones, that we may obſerve to bo (as the ting- 
ing cerpuleles happen © ts 9 


1 18 nd dane of teen f 


cht a —— appar a kak ede | 


partly by the colour: of the burdenect granats 


of tho emma; madam rot 


agats; and me other hold 


bs it, )-ſorne. of 


ſeen worn in a ring 
Wore nr tg 


— 


dark us ordinary Mens. 
I farther ad that 1 natde Woubd Dur that 
rimenta, not unlike herealter | 
„Ietry'd e 


| not, that the glaſly nature, or exceeding com. 

{of many of them, makes the mineral 
 corpuſbles, e 
inſoluble parts, to be-inacceſible to our com- 
mon menſtruums. And when the metalline 
and mineral ingredient is very abundant, and 
the tincture of the — ſo very cloſe, 
Tqueſtien not bat cron from tranſparent gems 
the adventitious ingredient may, in part ar 
leaſt, be diſſalved. 
mn yas Imall nom inform you, chat han 


ing by th —— pw ener men- 
Set kind of: been induced to con- 
chde them imp with ſomewhat: rie- 


tulline, and for that reaſon to think it fit to try, 
- whether I could it rom them, or other» _ 


wiſe diſcover it in them 1 kept fome of them 
(in a crucible) for a time — | 
and found; that they had their co- 


exchanged 
bur, for one not unlilte that of unbrightned 
iron; and having reduced them to very fins 
23 and digeſted fore acid menſtrumas 
tectiſied ſpirit of ſalt upon them, 
they afforded me a rich . — ' encouraged = 
F ˙ wglaathot 
t im aqua 

* 5 and accordingly: e 

orude granats, (only reduced to very fine po- 
der) A nich ſolution, which though in cnlour 
i ſome what emulated a:folution of gold; 


bye the taſto of this ſolution, I fn 
poſed, —— hkeher than ge 

atly evaporated 1 * 
Stine from- ſome of 2 


mine ; and touching with the tip uf my lirtl 
finger the uneoagulated portion. of the liquor, 
this part of a-drop: being put to a great many 
drops of tho infuſfion-of gall, did fo immediately 
turn it into a ſubſtance, that ſeemed fulb a 
black, if not blacker than ink, as yaw would, 
br eee nen 


„ TJ's: 


mnt Wunde nene 
Jectures Ibad, that . 
f 31) 1 


— 


on 


th only that helpe 4 60 "Sag 
RES was of a martia _— 
if it Were, I 49 it would, Ike other bo- 
dies, that ene of iron, afford with” 
and inky colour, . I. zried alſo with a parc 
ſmall and red . ſtones, which forme . 
: guelſed to be granars, othe N | 
rubies, N wdered, they 
in an a riated ment 5 
ordinary tron) gz ive a colour liks that of dif. 
| og 1d. Nl that there were really ſome 
the gem diffolyed' in the menſtruum, 
ard Funk, not only hy the above mentioned co- 
Jour, but by theſe two. indications the one, 


that having put ſome of this liquor to ſome of 
the fame ſolution of galls, I ju R gg 
it d indeed, at the v Md Bea 

colo „but not near fo black as DD 


nats, and ina trice let fall a copious precipitate, 


Wy was almoſt white: the other, that I was. 


able to precipitate from it, by an urinous 


to dry in air, ſeemed. to 
ſha Ye not 1 unlike moſs, a 


into dies, in 


from certain granats, t 


tained a ſolution, from hence the 
| liquor being abſtracted, the reſidue, which was 
deeply coloured, did in the cold afford. me a 
kind of faline concretions, Which yet were not 
gugh 0 N to determine their 


Aug on thi 0 7 fins 7 hold i ir. hot unfit wn. 6 
intimate, t men curio 
W there would. be other 
ran — 5 l found capable of being 
vtought on by appropriated ums. For 
I do not think, ht every ſeemingly glaſſy con- 
texture of a, mineral makes it unfit. to be 
wrought on for though the clear ſpar, which 
in moſt of our weſtern lead mines in England 
3 1185 next to the metalline veins, be at leaſt 
r and be of ſo glaſſy a contex- 
at it uſually breaks into Kart and 
25 . 
4 wo the moſt part, is made u Ab eme of, and 
reſently reducible. 1 into 8 y figure 
ies, ſhaped like rhombuſſes or leer 1 
yet ſome other trials, that 1 have made with 
this ſpar, inducing me to ſuſpect, chat it was 
nat indeed a talk, but a body of a much more 
open texture, I found 1 could diſſolve it in ſe- 
veral liquors, and particularly in good ſpirit of 
falt, which would preſently work upon it, even 


whilft it was in lumps, and that without the af 


ſtance of heat; which obſervation may per- 


haps give ſame. encouragement to ſuch a cu- 
rioſity as yours. 


Bur by what 1 have laid ol the 8 5 


of menſtruums, I would not have you think, 
that they are the only 


ws king metalline may be obtained from 
or in an other paper of mine 


pn > which fen doch trials more properly belong) you 


may find an account of ſome attempts of that 
kind by fuſions and approptiated additaments. 
And howevec ſuch trials may ſucceed with you, 


chat aim at ſeparating from a*gem a metalline 


| eye 74 been able to determine prob 
- enough, in ſome caſes, that che mineral fub- 


ſpi · that Baſins and others "preſcribe, 
it, reddiſh ſubſtance, Which being ſuffered 


vs, all of te pee A And 
were in ſome places 
OPACOUS, as well as in others 4 5 366 Job- 


erfluous near fo much 


| tion 1 mixed, in @ convenient 


inſtruments, - where 


e i; OY ſpecies; I 
teach you an ealy way, whereby I have. 
6 once mani - 

in the general, chat there may be ſub- 

— ds e 8 3 
e kinds even t 

the fame Way, and 


nature, in 
gems. And 
partly by 5 * 


ſtance is redominant in it. 
. Awp here, before 1 difraif the firſt part of 
our eflay, I think, 1 may poſſibly ſomewhat 


illuſtrate our hypotheſis, if I briefly mention. 
to you an experiment, I remember I once 


made to that purpoſe. And it was this: I re- 
duced to powder ſome of thoſe ſtiriæ, that 1 
E have often ſpoken of, of water petrified, as it 
were, ſpon mag yh Lalſo conſidered withmy 
ſelf, that I had found ſpirit of verdigreaſe, 
(which I make without the tedious * e 5 


ing the obtained li- 

quor) Tad, Tf, found this menſtruum to 

be, not only, as I elſewhere obſerve, a good 

ey aan be gar 5 e e = 
rom many of them, wi ving 

e itfelf behind, as other ſaline 


ſolvents are wont to do: conſidering this, I 


* 1 pes logs i Fre 
ver 


ſay, I diffolved the ftony ſtiriz in this liquor; 


a having ſuffered ſome of it to evaporate a- 
at the reſt into a cool place, I ob- 


the faſhion of thoſe of the purer fore of 
* With ſome part alſo of the ſtony ſolu- 


| proportion, a 
high coloured ſolution of copper, made like- 


wiſe in ſpirit of ver and theſe two ſo- 


-Jutions being made with the ſame menſtruum, | 


and warily enough together, did not pre- 
Cipitate one . bi afforded me, upon 
the evaporation of the ſuperfluous moiſture, a- 
mong divers cryſtals, that were tranſparent and 
colourleſs, ſome, that were richly adorned with 

2 greeniſh blue tincture of the diſſolved metal. 
4 What ria I made by this way, little varied, 
to imitate nature, by aſſociating e wag 
rent bodies ſtony and metalline ſubſtances, I 
cannot now give you a full account of; ſince 1 
neither have by me the notes I ſet down a- 
bout thoſe trials, nor think it fit to make this 
firſt part of our diſcourſe more prolix, than I 
now TO it to be AIIERCY: 


SECTION IL 


Containing a conjecture about the £45 1 0 tbe 


Virtues of gems. 


HAT has been hitherto delivered ; in the 

- firſt part of our diſcourſe, will, I ſup- 
pole make it allowable for nie to be more ſuc- 
cin&t in the ſecond. -I: ſhalt now, therefore, 
proceed to thoſe other conſiderations, which, 
being aſſiſted by what has been already faid, 
may, I hope, ſuffice, to keep our conjecture 
about the cauſe of the virtues of gems from 
ſeeming unreaſonable, 
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miſts, and other mineraliſts, and 


K 8 . A 


vn by Parti- 
eular names; but probably: there are very m. 


ny others, that art dot get known. to . 
Tu former part of this propoſition will net 
be doubred by thoſe, that conſider, how, great 


. a multitude of meralline ores, marchaſites of 
ſeveral forts; antimonies, tinned glaſs, fluores,” . 


talks of various Kinds, ſpars, ful hum, falts,” 
bitumens, &c., are mentioned partly by che- 


s y * 
* 
. | 22 


thoſe; that have given us accounts of ar 
and other collections of natural rarities; inſo- 
much, that of only one kind of foffils, the di- 


ligence of ſome modern writers hath reckoned 
up between two hundred and two hundred 


and fifty ; belides' animal ſtones, as lapis be- 


| tion'6f obſervation; you will ſcarce 


cinus, Kc. +: 2 5 e *4 0 44 


zoar, Lapis manati, ord  cancrt, 2 75 Nat? 


1 


Ap 4 for the Row: MICE TING | 


eny 1 
„ er "IO me but theſe to” 


2 5 mn Ry vi | F | 8 _ | E S 8 a . 1 25 1 2 | ; wh . by - wy 7 "I ; A : 5 3 wi . 1 ; | : | 
D my fut 2 an be, that not water 18 abundantly to be wet with under - * 
5 ca is in the carth a number and” ground, and, for the moſt part, v f 
55 variety of minerals, 3 


in mines, by which it is capable to be 8 
inne e this liquor itſelf, ef 1 4 

thus altered,” may, in ſom . pt the. 
7 ger no; deſpicable menſtruum, and, on ſome 
occaſions, otherwiſe concur t the Production 
of mineral Bodies. 


1 further obferve, that het Keen * 


quors, upor one account or 'other, (lor we need 


not:now-particulacly determine it) are qualified 
to work, either as cotrofive ray, + Or as. 


other ſolvents, upon many of tlie medicinal : 


earths,” and other minerals they meet with un- 
der ground: Which minerals, having never 


been expoſed to our fixes, have their texture 
more open, and their parts more ſoluble, than 
thoſe; that have been melted 4 the Violent heats 


of gur Tarnaces.. 
8 1 that eee will fue 


to diffolve' and impregnate itſelf,] both with 
this Aline, and, oftentimes, with metalline parts, 


that it meets with in its e is obviors 


25 thin enough in the e e Woe 8, and other qua- 
72 e firſt is e n d e ire lities of li afs for common wa- 

„ that che! ndicular dep th, that the ter, EEE ſome is 47 better, and ſome 

\crality of rin to the {emidiameter worſe than'athers, to brew, ſome to waſh linen, 


| orion my more ha 


| almoſt every 


T ce elit” GT -& Whore” 2506" 


miles; ſ0 that, though our globe were inka - 


bited by ſome kumdreds of millions of inen 
more than ow it is, and they had curioſity 
enough to dig mines every where, and conſe- 
quently there wete millions of inquiſitive and 
really there are, their 
and pickaxes: would, Except here and 
rhe netrate fo little a way into 4 
lie 2 1 multitude of foſſils might, by lying 
deeper in 3 "bowels "of It, continue undif- 
covered. RY 
AND bs! Dis firſt nn I ſhall fubjoin 
tlus ſecond; that, as far as T have. obſerved, 
region affords minerals of its own, 
differing from thoſe, that are taken notice of in 


_ 6ther regions. And in particular countries, as 
in ſome ſhires of England, a curious and heed- 


ful eye may, I doubt not, obſerve ſeveral, that 
are not taken notice of by the inhabitants 
themſelves; eſpecially, if well-made borers 


Were diligenthy and ſkciffully employed to 9 4 
ivers 


oy ground, and bring ub ſamples of 

ils, that lie hidden under it. But having 
elfe\where diſcourſed' of this matter, I ſhal 
here only tell you, in general, that in Cine 
parts of England, where 1 had more opportu- 
nity than in others, to exercife ſome* curioſity 
about minerals, I met ſometimes, in a ſmall 


compals of und, with a much 3 va- 
wen oth 1 Sehectel, and ſeveral of them 
Ieferibec that 1 know of, by any writer; of 
which fort J have received divers others from 
enn parts, both of the old world and the 
the the next Paier 1 onder chat nature 
has furniſhed the earth with menſtruums, and 
other liquors of ſeveral ſorts, and endowed it 
with divers qualities. This T have already ma- 
nifeſted in the diſcourſe of ſubterraneal men- 
ſtruums, wheteto I 'ſhall therefore refer you; 


on taking notice in chis Face," that. — 


8 


GA 


ſome to dye ſcatlet, or other determinate co- 
lours ; ſome” to temper ſteel, and ome for 
other uſes.” 15 
Bur Skew j uncaeRionably- more eminent 
inſtances, are given us by the mineral ſprings, 
whether therme or acidulz, as authors diſtin- 
guiſh thoſe, that are actually hot, (as at Bab) 
and thoſe, that are faline, and, for the moſt 
part, fouriſh (like thoſe at Tunbridgt, and the 
orkſhire Spa; ) of which two forts, gooc 
ſtore are 8 by 1 How and geogra- 
phers; and of Which à ter number 
would be diſcovered, if men. 850 neither 
ſkill nor diligence. And here I ſhall deſire 
you. to take notice, that, though common 
water do __— yo __ Lon ve the falts. 
more pro © called, though not altogether, 
pure, TE nt Ne bee re 
as we ſee it happens in thoſe fale-ſprings that 
come not from the ſea; yet there are alſo 
many other ſubterraneal bodies, Which, upon the 
ſcore of their abounding with Kline particles, 
will be diffolved by water, though they be of 


> 5 nature, and contain very dif- 


7 fubſtarices as it is plain in thoſe waters 
gary, and other regions, Which, by the 
erpbranch of their ſuperfluous. moe will 
yield vitriol, a mineral not only compounded, 
but decompounded, as containing in it a wn 
a fulphureous, a metalline, and an earth} y 
(which, "itſelf, T have found to be none o 
moe bodies ; z) every one of which may b 
diſtinctly to appear. : 
ILAsTT v, I conſider, that the petrific juice 
or ſpirit coming, to be in a ſufficient propor- 
tion mingled with theſe impregnated Waters, 
ſo as to coagulate them, and .concoagulate with 
them; from their coalition may reſult thoſe 
recious ſtones, that we call tranſparent gems: 
or it is certain, that bodies, that were A 
while before in the form of waters, may: co 
BR: into ſtony ſtirir, of 8 1 bo 
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25 TA e to relate har without: Heat, rom! divers hard bodies, - 
TILE "ELIT 22, 2 rad e and een them from a tran "fort. of 
MEN" DES ve. that amt u, a manifeſt tinctore. And Whether f 


+extrafting menſtruums, Hough; 

2 well be maße than either 1 or the! 
© crainly know; yet dhe inſtance,” 
Alzedging, favours our hypothe 


| h | 8 | s a > V. Penn WN er | 
Err — — — * Aub een the natural. heat of 1 h men 
rubbing, yu will, I preſume, allow me do i - Romach, nay: vr Inj „ the outward. 8 
fer, chat very: iht alterations mi ſie to the — be able, though not to 
1 enpimtions, even 92 yet to ſolicit out ſome of th 


E 7 „ Which areselofical,1and/fo virtues z ſince I am ſure, it takes 4 lle 


are the hatdeſtiof them, di :themſely alteration in be hardeſt fon of fem. For I 
rs - which 1:keep! . ae x diamond, whoſe electrica ? 
dle friction, ;attrafts vigorouſſy enough to be r by rubbmg; bar, mg we 
wondered at. by the ſpectatars. ml. ne by a languid degree of advenititions heat. 
0 as to that part of the obhection Tam Mag Fhave kad in my my kreping A diamond, 
_. anſwcririg, "which contends, are not - whith,//by water made t Ilxtle more than Toke- 
 26./be digeſted oncconquered+ by the heat Uf warm, I to ſhine im the dark. 
r 2 Ohjett; If it he : further Aged! chat, 
cher, and} how: far, the: digeſtion of things in though ſome virtues may be coriceded to gem 
che ſtomach! be t be aſcribed to heat, con- upon — — that impreg 
-_=_ myſelf. u lap at preſent; that, to make mate them, yet it will be nd way Hkeely, chat 
— reg valid, it ſnauld be: firſt; proved, their. virtues:ſhould be fo various and grcat- 2 


22 any operation even the modleſter fort of authors. "pretend : if 
— 2. be hi 1 „be alledged, J ſhall readily acknow- 

1 do not think others, or myſelf, 

40 —— — things, that 

— _ 


rehey 1 F. 3 I may: Gong dome his all 
k.  <late; than hie adverſady' in that point. For 
operation in the body, and have the rarity of tranſparent gem, Aheir luſtre, and 
ejected with the excrements, they are by the great value; which theit®ſtatceneſs, and 
N more chrifry, than cleanly perſons, waſh- men s folly — them; imboldens ſome to 
ed, and employed again and again to the for- ſay, and inelines others to believe, that ſich 
2 — 2 what 4 _— e eee Mn of nature muſt be 
may be between juices in ed Proportionable, and conſe uent⸗ 
HO and ſome of: the mineral fubſtarices, that N. wich extraordinary qualities us 0 
mp nate gems with their virtues: 09.1945) ner this being freely granted ] anſwer to 
e don, though the oculus mundi be reck- dhe Obje tion J. Et :that tis not improb 
Oned, by. claſſie authors, among the rare gems chat there may be in the earth 4 ch greater 
, indeed good ones may be juſtly accounted variety of minerals diſſoluble by the ſubterraneal 
n beſt ſort be but menſtruums, und eapable of concoagulation 
4 a while kept, in commom water, it will, as e. With petreſcent juices, than authors haye yet 
Porituce aſſures mein receiv dam alteration ob- 2 to which conjecture divers 
Wiqus to the: eye. I might here alledge the dubterraneal productions chat I have met with, 
— vanobrrenk authority of:anany, and the com- do ſtrongly incline me. And fron the number 
mon Aa of moſt phyſiciana wh in their and variouù mixtures of cheſe n a may procecu, | 


tories, as well as private ee a 
of y precoas vn bur a gh 


tons. ;ordain ; tho fragments! 
and * — — wlſe r oh. wee Tiewfider A efficacy. 
"00M ut . thoſe mineral "tines" has; that ure 
wrt | * | | Mt already 


- 


3 whereof they became: — wor. 


8 che . Aud I have ſometimes made, by an 
1 chan, e 


Vn were, locked up 
ſubtle and; —— parts are. preſerved; and 


metals 1 
EA been . 


bor lead, or 1 For — 1 in 
| .heſe vehement fuſions, n 


talline or other ores into 


more hard RR 


the ſtate of 
united to the other ingredients of the 


Fir 
long ſince mentioned, of the eaſy eduction of 
_ Kroogly ſcented ſtreams. from :ſo-/hard, 
chat I found them more diſpoſed to ſtrike fire, 
"than flints themſelves, that are ruſed in 


ral activity of the impregnating particles in this 
or that Wine probably, be deduced the 
erenge ig golgur of ſome, and in virtue of 


other ſtones. of the ſame denomination : of » 


See Unze- Which we have, in a learned writer or two, emi- 
rus de ne- nent examples given us, of the great virtue of 


phritide. 


* pA Dh 


ſome, and the ineffcacy of, other, that expe: 


rience has 3 1 thoſe ſtones, that 
go under the title 
though they be not properly tranſparent 'gems, 
2 the analogy 


of lapis nephriticus. For, 
betwixt them, and thoſe that 


ſeems ſult 
H chem on this occaſion... org. How. t 


ee we may iu 
r of both the foregaing anſwers; the firſt, 
ught we know, the;petreſcentquices 


4 bave all, that isrequiſite to make 


them ſuch, and yet have diſtinct natures, and 
endowed with peculiar qualities, abſtracting 


| 3 Hop thoſe. which they acquire upon the: ſcore 


erde coalitions. with -adyentitious 3 
I cannot ſtay to make probable by th 
differences Lhaye obſerved in — Aids, 


1 and therefore J haſten. to the econdz.. 


Tux next thing, which: I would repreſent, 


is, that having obſerved, petrific. liquors, or 


ſpirits, to pervade and give a high degree of 
hardneſs. to bodies, that chanced to lie within 
their reach, thqugh one would have thought 
them ſufficiently indiſpoſed to receiye ſuch an 


induration; I ſee. no abſurdity; in ſuppoſing, 


metimes, ſuch a liquor may invade, per- 


meate, and ſubdue tranſparent minerals, a- 


bounding in ſaline, ſulphuteous, and bitumi - 
nous particles 3 Which conſequently being ly 
excited, may be made to emit their more 

tle. and more active parts, And 2s J have.cauſe 


to think, that ſubterraneal fires and menſtruums | 
lo divers times make various compoſitions and 


er e en in the . earth, (as it were not 
ard for me to ſhew, if I had Jeiſure 3) fo it is 


not . but that the ſpirit, we have 


king of, ſupervening, may mingle it- 
a ſuch bodies, and petrify em toge- 


not ot 


zent 10 warrant che mentioning 
two 8 . 


| "G E M Y 


77 9 al has Ale, —— _ na- 
ture in the bowels 3 juſt like that, 


which chemiſts by art on the ſurface 


"07 


and a moderate degree of fire, 
--nrcertain/ compoſition of volatile particles of 
alt and ſulphurs (ſome of which J have yet by 


mie) which, after diſtillation, did, in à fluid 
medium, 'ſhoor into 
uiſite co bring me- 
h-ſubſtances, the 
volatile and ſpirituous parts ate ont to beidri- or 
den away, and the remaining body becomes 
4 han binnen, as 


cryſtals tranſparent, and 
mort than 1 have ſeen divers 


-narural gems to be. So thaty if either beneath, 

upon the ſurface of the earth, ſuch kind of 
| ſubſtance happen to he pervaded and ſubdued, 
by a clear petrifying liquor; we may well pre- 


ſume, that the reſulting concretions may be in- 
-dued with 


gems, kind, as conſiderable for the degree. 
whence: ſome emanations of them may be ea. 


enough drawn out ; ag in the inſtarce I not 


qualities, rr 


Ohel. If it be yet objected; that i it is very 
- unlikely,;that gems ſhot part with any efflu- 
via, or of themſelves, ſince they loſe 
ir weight, and ſome of them are very 
little heavier than cryſtal itſelf, and conſequent- 


guns. ly are not ſike to have much adventitious ſub- 
And from 2 greater or les plenty, and natu- 


e to part with ; I might leave the anſwer- 
ing of one part of the objection to phyſicians 
and chemiſts; who teach, that the antimonial 
glaſs and cup imbue wine, and other liquors, 


-with a. ſtrong emetic quality, without any ſen- 


ſible loſs of weight. Hut having elſewhere ſpo- 


ken of thoſe things, I ſhall rather here demand, 
whether tlie objectors have tried the truth of 
what their argument ſuppoſes: by any way ſuf⸗ 
ficiently accurate? For acre doubt, that that 
has neither been attempted, nor would be found 
enſy to be performed. And till due trial be 


made, let me repreſent, that though they will 


not allow common water to be a menſtruum fit 
to draw any thing with, from ſuch a body as 
mercury, which is wont to mock the chemiſts 
aqua fortis and aqua regis; yet both Helmont, 
and others, inform us, that mercury kept for 
a day or two in common water, or bailed a 
while in it, though it be taken out without any 
ſenſible diminution of weight, or bulk, will 
have imbued a conſiderable quantity of water 
e with a virtue of . 3 for which pur- 


poſe, it is much uſed, and often with good 
ſucceſs, in a great hoſpital in London, as the 


chief phylician of it (a very judicious and ex- 
a A e tas” more than once informed 
me. i 

ng 20 for the inetd thar is hade 
againſh ſome gems, belides that it may ſafely 
be granted, that, cæteris paribus, ſuch may 
have fewer or more languid virtues, than others 
of the ſame kind; it may alſo be anſwered, 
that the adventitious ſubſtance, that impreg- 
nates the petreſcent juice, may be of ſo ſmall 
ſpecifick gravity, as not to make the gem at 


ſub - all heavier in ſpecie, than cryſtal itſelf. For 


this, (as we have formerly obſerved,) being a- 
bout two times and a half heavier than com- 
mon water of the ſame bulk, I have hydro- 
ſtatically found, that divers falts and ſame o- 
ther mineral ſubſtances are of leſs ſpecific gra- 
vity ; and conſequently, if they were COncoa- 
gulated with the petreſcent juice, that e 
into cryſtal, need not increaſe the ponderouſne 
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I ferraginous water was very: cle, if at all, E chin, Je have, in ache place, « 
waer in ſpecir than other warer, which was , Bind, 
byouglicaz\common water :to-berompared wich „ and -' 
* und examined wich che une and af. 
der che fame: Mummert at * 3 than 5 e 
"Amy mow; if you ecat womind har fave. it upon iron, and glaſs it ſelf, and make it 
5 e ſtrilte fire like un enertllent Hint. To which I 
H ſhall here add; that che tony parts did not 
| ſafferthe wook," which they had penetrated, to 
de reduced in che ſne, either to aſſies or char- 
Dal. Aud I have by me à lamp of mineral 
— wart wherein à petreſcent liquor, that 
the large intervals between them, is tranſ- 
: parent enough, and harder chan moſt Tones, 


| exe ther pony, by rhe copces ions of as 22 us We could. 1 of it 
weir more 8 parts. made by a fkilful . 
„ ud by hn den mah be deaſonable do Ann to theſe i mic he be added m- 
| wall you, that though what I have hitheno-dif- ny dthers, if it did not by theſe few ſufficiently 
eourſed 'doichiefty belong D appear, that petrifielk agents may inſinuate 
yet dieers of che things 2 » themfelves'into the pores of various 
_—y — — and turn them into ſtone; R 


— . e = ; 
their 


_— 4/6 . old * 6a 


* N y 4 


geat 
— ou 


re toons the Res of our Ang 


: * to kelder 2 reaſon of divers phario- 
: je ron 


ly ſeparated'or 
obtained from the tones we ae treuting 
| and partly fromthe nature of che bodies, where- 


of medicimaſ ſtones ſecrii to be em p 
1 . 


Properties 
dtonſiderable, a truth, | 


; medicins) 


dos ſtones, wh 
are aſcribed, is v 
hien if thoſe; that have writteti of ſuch con- 
jetions, had been verſed in hydroſtaticks, and 
bad had the curioſity to examine them that 
way; they might have eaſily diſcovered; as 
will quickly appear by particular exariples : 2 
before the mention 2 it will be fit for 
me to take notice to you, that conſidering with 
my ſelf, that white marble is generally allowed 
to be 4 pure and ſohd'ftone, and upon the ſore 
of its whiteneſs is Hkeher, than moſt others, a 


to de free from minetal mixtures; I thought, 1 


might at leaſt as well pitch upon that, as on 
other, for the ſtandard of the ſpecifick gr 
7 0 FNones, as they are merely ſuch: 
accordingly having weighed a piece of 
ale marble in er Ip char — to be 
in weight to an r 

| . oy 
very little error may be the better remembered, 
as'two and ſeven tentks to o. And to make 


der, ſuppoſed to be of a Cloſer texture, we 
enamned a fine White pebble, which we found 
to be to an equal r . -r 
and above DE bench te to one. This being de 
rerifiined; it was not difficult for me to Fink, 
both that divets bodies, that commonly paſſed 
for mere ſtones, ars'more poriderous than white 
MCLE 8 „e- there 
werd any ſuch great ge of ſpecific 
weight, a gene many will be found — 
have above that of yo rg it might proce 
5 ſome oh body, tag noe wy 
yet really, aps y .min- 
gle Viet the petreſcent matter of theſe tories, 
latter part Ter this conjecture will hereaf- 
ter be confined ft the third argument; which 
rakes it unneceſſary for me to give you now 
of the former more chan à few” inſtances: 
which 1 ſhall fon —— by telling you, that 


T quickly found by weighting the following 


minerals, firſt in the air, and then ih the wa- 


ter, that a blood: ſtone at che d 
ar 5 to 1 ;; the loadſtone, I then tried, (for broken 
al ars not ecqially heavy in pecie) as'4 and &, 
to 13; lapis calaminaris, uſed for rheums in 
tire eyes, and to turn copper 
4 te one; lapis tutie, as they call ir, which 
is alſo much epployed in TOI ones; as 
near g to 14. 

Vor here I miſt advercifs you, chin 
ee my anna of each of theſe bo- 
F OL 
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27 thark is" dievandt nner: mn 
y 7 8 but ſometimes to differ very 


thereuntb, ſome of them ſcaree 
aa; and others much leſs probably* to be ac 
counted fer without ic pareh [From the me- 


of; 


fiderable 


Du for bulk; to thar 1 


trial iu a ſtone whcoloured;” but, becauſe har- 


into braſs,” as 


* 


ſtones of the fanie kind z which 


a 3. For, 
that 
re of mineral 
* ene, as ſuch. 
needs to he, oughy to be more panderous than 
others of the ſame kind that are not fo quali-. 
fied : 1 faid; heavier in ſpocie than a ſtone, as | 
ſuek need 20 be, becauſe there — — 
that are reckoned: eee euere de 


be heavier, but 


ter in ſpecie. From jet, 
which in ſome 4 of . being — 
quarries of mines, is indeed a fol; Which is 
wom to be reckoned among ſtones, and by 
. 

$a 

yer ifelf in water, 1 bund r to be, 
tquor, but as 1 rcd to 1. 
And there are fone other foffils, hard as ſtone, 

nd poliſnable as marble, from Which I have 
by'@:Riltacion obtained two kinds of oil, where 


choice 


any of one was lighter than common water; Which 


ſhews, that even bituminous and light ſub: 
ftarices may de ingredients of a ſtone: and that 
falts, which ate moſt of them leſs heavy in 
ſpecie tlan White marble, may n con- 
cur to the making up of ſtones; I ſhall have 
occaſlon to — bug at the cloſe of this Giſ⸗ 
courſe by thoſe ſtones, whereof we in England 
uſe to make vitridl. The foregoing reflection 
I have here touched upon, becauſe I would 
iotimiate to you, that — that are lighter i 
ſpecie than white marble, may: becompounded 
of foſſils, whence' they may derive peculiar 


qualities, at the {ame time, when I tell you, 


that in my opinion ſuch ſtones, as are conſidera- 
bly more heayy in ſpecie than marble, may al- 
ford us a ſtrong preſumption of cheit owing = 
their gravity to the mixture: of metalline or mi- 


neral ſubſtances. "ue this may lor ou 


firſt 4 10 [vg 
ag; II. Twx ment ſhall be ale F 
relating to 


confideration of ſome 
medicingt ftones) which agree very: well, with 
our hypbtheſis, and will ſcarcely. be _ well 
enten without it. |; 

Ax d, firſt, as to tranſparent gems them: 
ſeves, I have learned by inquiry of traveliers, 
that have viſited thoſe parts of the Zaft Indies, 
where they grow, that ſometimes: one ſort of 
gems, ſometimes another, and ſometimes alſo 
diamonds themſelves, are found included in the 


ruggiſt) rocks where they are ed for, or in the 
vs in weight id water of chte ſurne bulk os: — 


— — 2 hard bak ſtones, Which muſt be 


ieces, to take out the diamond, or 
other ache ed gem: which phænomenon will 


be hard to be 1 for, unleſs. by out hy- 


potheſis; according to which it: may rational- 
ly. be ſuppoſed, 'that the gem was firſt formed 


either in earth, or ſome ather ſoſt and eaſily 
permeable ſubſtance, which being afterwards 
pervaded by ſome Petriße juice or ſpirit, was 
turned into rock or looſe ſtones, 
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dat ſcemed more ee firſt ſight 
it pi uſed, 1 the © | 
all foal in i, g ad Were Several, how, 
Which by their fignrarion and ſome: other: cir. 
cumſtances, 


And in opacous ſtones, it may ppen, | 
that 4 Ker lung ef medicinal earth! may be if the fup 
invaded , and petrified after the newly men- formed 


N 

: 
1 
4 
„ 
{ 4 
. 


told me of a len- ſtone, as they : 


ſettle 


| PR . | 
; — 3 71 governo of an American colony, 
hav 


ſent me. ung other rarities,” di 


up in his ocuntry, an odd kind of mineral, 


to break it, 


vere concluded to have been formed 


Here, before dg an iene end had ob- ral 


to be of. 
* hence ha 


tained the nature it then 


tioned manner ſo that it may not he thought 
incredible, that ſome of theſe medicinal ſtones 
mould be very large in compatiſon of others : 
As I remember, that -an- ingenious: phyſician 
call them, 
in the hands of an acquaintance of his (where 
1 inighr have deen it if my! vecaſions had 


5 pound weight... Aid on this occaſion, I alſo 


remember that even in a medicinal; ſtone, 


much harder and heavier than rn rm my 
_ whereof 1 have ſeen lumps; far greater 


could lift; I remember, I ſay, that S 


che curioſity to cauſe a pretty big piece, vio- 
— off from the. maſs,” hereto: it 
belonged, to be ſawn aſunder, that I might 
conſider the internal textuez, a4 e 
viſible; I found ſeveral em 


cavities of dif- 
ſolid ſubſtance. | 


fering fizes and figures in 


of the ſtone, (fich 1 think 1 have not yet 
bſt:) which ſcems to argue, that this com - 


| s body was made of a. tony 

ure, by the of ſome * 
; hr irit | porous "earth, or 

con ef For if it had been 

a mere liquor, wherein thoſe cavities muſt-have 

been ſo many aerial bubbles; it is not like, thar 


me of them ſhould have ſuch i 


„and that all ſhould have continued, 


ſhapes 
1 1¹ ut emerging to the. top. £33 MOTT 
 SxconDLY, our hypotheſis Vill allo helpta 


render a reaſùn of what ſrems exceeding diffi- 


cult. to be explicated; namely, how ſome 
that ſeem to be intire ſtones, are in 
of one colour, and in that, ich is con- 


tiguous to it, of a quite differing: of which 
Wit we have the ſardonyx, and ſome other 


opacous And I have obſerved the like, 
thoug in diaphanous ones. For, 
according wo: our hypothelis, it may be ſaid, 
that a portion of matter, imbued. with ane of 
the tinctures of the parti-coloured: gem, was 


_ firſt formed, and afterwards, ſome petreſcent 


endowed” with another colour, came to 
y to it, and ſo by accretion 
made up one ſtone with it. I might illuſtrate 
1 that thaugh fire do make 
cation of bodies melted by it, 


Juice, 


ö 
— need Leide pred in cold petreſcent l- 


quors, yet I have found in making artificial 


gems, that by ſome. miſchance or error in the 


operation, the mineral pigment has ':richly 
enged ne avi aha Ti 


oy 
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reed hay g heyy. 
next” Patt: v6 t fo that if I. ſhould) 92 
f AI have 04s # mz, you! de + 
te \conſift-of two differiog gems 6 
gle wed ot faltened. together, lg you ſhould 
in vain try, as dhers have done, to diſcover by 
the eye or other wiſe, ſome naked commiſſitre,, 
which! may keep thoſe ſo differingly | eee 
bodies from making up one indie maß. 5 
Bur DN | 
nay dry Was fait about our. nat 
ones, that che union of parts in theſe re- 
ſtones: (if I may fo 95 them) I was 
of before, might be the more perfect. 


fuling i 


ening matter found not the firſt 
one to have attained to its full indu- 
ration: though, for augbt I know, even, in 
this caſe, the appoſition may. be ſo cloſe, and 
the two matters io near of kin, that both may 
paſs, for one ſtone, and be poliſhed both, toge- 
ther, without any blemiſhing- diſcontinuity of 
ſurface at thoſe parts, where one would expect 
commiſſures For I have by me -F "AIP 
wherein dt e appear ſtones- of colours 
very different each other, that were once 
diſtinct and incoherent ; but by. ſome, petreſ- 
cent 1 have: had all their intervals ſo ex- 
1a that neither the tonch, nor 
1 tool, "the. Jump being now ſawn 
aſunder, diſcovered any commiſſures; but the 
whole maſs beam an uniform poliſh, and is 
harder than divers: gems, that are worn in 
rings, readily enough ſtriking fire with a ſteel. 
And to confirm this the more, 1, ſhall add, 
that in a place, here a prying perſon of my 
acquaintance-lighted on this portion of pevri- 
fied! matter, he, found not only other lumps, 
hut divers looſe: ſtones, that ſeemed altogether. 
of the ſame nature with'thoſe; that by: 8.5 ſu- 
pervention of the petreſcent liquor Were unte 
into ſtony maſſes. I have alſo; had a curious 
agat ſo formed, that it ſeemed kighly ptoba- 
ble, that the opacous parts of its matter had 
been ſome thin, but not altogether contiguous, 
beds of fine clay, or earth, lying almoſt pa- 
rallel to each other (but Not to the herigen) 
which by ſome petreſcent, quor,, that chanced | 
to ſettle there, was N. rl with 
it into a partly opacous and partly diaphanous 
ſtone. And at ſuch clays os mineral earths, I 
have ſometimes with pleaſure obſerved more 
than one or two, which, though diſtinct, and 
pethaps of differing colours, were ſo very thin, 
— the thickneſs of them all did ſcarce ex: 
ceed an inch, nor did they always. lie flat or 
horizontally, but in differing poſtuxes, hoch in 
reference to the horizon, and one another, and 
now and then the exterior ones did ſucceſſively 
altnoſt farround the interior: and of theſe thin 
couches or layers of earth, I vemember, I have 
obſeryed a conſiderable number within a very 
ſmall: compaſs of ground. I mult not in this 
place- 0 to ſhew, how probable it is, that 
muck. after the ſame way may be explicated 
the production of divers other gems beſides 
agats, as chalcedonians and jaſpers, which are 
for the moſt part opacous, but oftentimes have 
ſome parts, that ate not ſo. But I am content, 
before Ig further, to mind you, on this occa- 


ſion, 


Oni an 


1 "Go of what I elſewhere ] Liver, 56. by. 
| * ent — 


1 found, © that the tranſparent, parts axed 
white; and. chat ſome of the thin layers, or 1 
couches of mineral earth, had retained their bo- 
bur, as well as poſition, : and had it much heigh- 
tened "ſo that one of theſe layers, . after cal- 
cination, was of a very rich and p 5 
And, this difference, of. . 580 k obſerved, not 
in layers, -but in the ſpecks, and irregu- 
rly ſhaped 15 * if 1 may 6 call chem, of 
5 45 colours,” as 
might here; add, that 1 have found ſhinin 
marchaſites, not only | in other ſolid ſtones, b 
in marbles z as alſo flints themſelves, d 
t maſſes of marble, and likewiſe wood ; 
1 thrk ſtones imployed to build a wall, Ed 
0 85 leaſt as was judged by their ſhapes 
andi ſizes; in a great mals of ſtone, that I met 
with almoſt on the top of a hill remote from 
the ſea, together with divers other ſuch phæno- 
mena, which T think may probably be account- 
ed fox by our hypotheſis, and ſcarce without it. 
Bur being willing to diſpatch this diſcourſe, and 


unwilling to intrench the diſcourſe of the 
effects of the 985 


mena, to be met wir about the neration of 
Ho > fi ed bodies, eſpecially in wombs - 
| properly, belongs; I ſhall in 
this place honey? int back to one obſervation, 
and' anſwer” one objection; becauſe both of 
them are pertinent to'our preſent diſcourſe. 
Taz obſervation is this: that even in tran- 
parent gems, and which is more, of the ſelf- 
BY ſpecits, I have ſometimes taken notice 
ſuch an aggeneration, or accretion of ſtones, | 
to one another, as argues their having been 
fee at ſeveral times. For p fo of this, 
need no more than refer you to what I have not 
long ſince related Coded 
- Fw, fomerimes, a leſſer ſtone, though geo- 
metrically ſhaped, was found i m good part in- 
"cloſed ma greater, as well as in part alſo extant 
_ aboye it. 'Whence I argued, that the produc- 
tion of this aggregate of two cryſtallme bo- 
dies was not made all at once, but ſucceſſively, ' 
and that the leſſer was firſt formed, which I ſhafl 
now confirm by this conſideration. - That if 


_ he greater ſtore had been fitft hardened, the 


matter of the leſſer muſt only have exteriourly 
ftuck to it, and been, as it were, imboſſed upon 
it; but could not have made itſelf, in the ſub- 
ſtance of the greater, a bed or mold, eſpecially 
of ſuch a geometrical figure, $. ick ad not 


yet received. 


the parts, of ſeemingly entire gems, may ap- 
pear to 78 ſomewhat new and ſtrange; yet, 
EA its fitneſs and requiſiteneſs to explain the 
foregoing phænomena, and others, to be here- 
after mentioned, may the more recommend it 
to you; 1 ſhall add, that, perhaps, you may 
be aſſiſted to conceive, if not invited to admit 
it, by a mechanical illuſtration. For we fee, 
| in divers chymical ſolutions, as of ſalts, and 
other bodies, that there are certain flages, or 
N of og art 5 1e Band * ſuch 


Vixxuns of GE M 8. 


„ blveiſh, &c. I 


petreſcent juice, to which the © 
conſideration of theſe and divers other phæno- 


ant the ſuper rfluous moiſture is ex- 
ha led, NES upon. any conſiderable re- 
frigeration, or "other Wenge circumſtance, 
thoſe ada: that are moſt 8e to 1. 
ſtals; 
ny Foe will 5 ſo, till a farther 


uum, be made; upon which 
TR tallization of the parts 
roductions of a 


2 new 
And PE ſhew oh the 
mae 7 But 2 8 4 Rat che fr 
om dept. ropriated liquor ; that the 

hooti Weide lap a ler 0 or bed of curi- 
. ouſly 1 51 cryſtals, and the following an- 
* + layer of fine cryſtalline bodies, that have 
faſtened themſelves. to the fotmer, but differ 


| notably from them, both. in ſhape and poſture. 
And in this experiment, the diſſolved body was 
but one, às the menſtruim but one; but if 


there be a diverſity of nature in the liquors, that 
make up a menſtruum, or in the bodies, that 
are diflolyed in it, ſorme of the corpuſcles may 
convene. either a part with thoſe of the ſame 
nature, or mingled with thoſe of and differing 


nature; but yet at the ſame. time, and ſo make 


up cryſtals of a compounded nature; and ſome 
them may convene with homogeneous par- 
ticles, but at differing times; and fo miſs of 
ſuch uniformity as might elſe appear in their 
concretions. Which may be illuſtrated by 
what I have elſewhere related concerning the 
cryſtallizations of falt-petre, and ſea-ſalt, dit- 
ſolved together in ordinary water; where, moſt 
_ commonly, grains of ſalt of reſulting figures 
are produced and alſo a conſiderable part of 
the ſea · ſalt coagulates i in the form of imperfect 
cubes, about the bottom, before the nitrous 


5 75 ſhoot into cryſtals of their own al- 
mo 


priſmatical ſhape, And I might further 


add, that it matters not, whether "the ſuper- 
fluous water be waſted by exhalation, or by 
being drained by a body fit to ſoak it up; 

we have had occaſion to obſerve in Crain 


7 


0 4 of the water, 


lution, that I ſo 


3 


the ory ſtallization of ſome bodies, where I was 


not willing to employ the heat of the fire, by 

placing, underneath the ſolution, dried earth, 

or ſome other porous and ſoaking body. 
Wirtz ſome analogy to ſuch inſtances as 


theſe; we may conceive, that where there are 


petreſcent liquors, mingled with common wa- 
ter, there may, by divers accidents, and par- 
ticularly an hot ſummer, a ſufficient diſcharge 
be made of the ſuperfluous moiſture, to make 
the more diſpoſed parts of the petreſcent liquor 
to coagulate; and ne the coagulation ma 

be ſuſpended, either by the ſupervening of a 


colder ſeaſon, as winter ; z or even in ſummer 


Ap though this ſiccefive generation of itſelf, 'by a plentiful rain, or the effect of it, 


a land flood, which might check the progreſs 
of coalitions, by overmuch diluting the liquor, 
that might elſe have turned into 8 Not 
to mention, that trial hath aſſured me, that 


there are bodies, and thoſe of very differing | 


kinds, which will, in tract of time, eſpecially 
if their coalition be furthered by cold weather, 
coagulate, after they have long remained in a 
fluid form, though the water, or other men- 
ſtruum, by being incloſed in ſtopped glaſſes, be 


kept from waſting. And ſince the earth har- 


bours 


9 


wr i 7 
. es th, 


he es ages 


5 re of the, Ie der 

N bee was very clas fafferu 

ee 4 5 companie. 55 
Mode; 3 that in the 


otter, eſt. mineral, there was a.l 
8 1 * 1 man Ra 15 187 . of 
te piece with the VION | 
. From ae 4 in texture, but here 
commiſſute: = mn 
es, their, adheſion was to that we tom o 
y ſe eparation of A 5 e 


GY 5 the water, or athe 
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| e per- 
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Fer che means, 2 
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: -_ that ſtony concretions in 


_ Ol 


Bg whaf There bach age. 
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__cmployed in a plot of ſandy ground, Where © 
| he'could not find any abs or ſo müch 
as any other ſpring. To which I know not 


whether Tſhoul add, dat lu g the 
to have been once moiſtened with à lapideſcent 
kaquor, whether brought thither by ſprings, or 
any other way z one may, Int dur hy 
well enough account for this difficult tins: 
menon, that now and then, not only in the 
ſutface boat e , and perhaps upon rocks 
 themfelves, Bregates 4 
figured ftones, that ſeem to grom upwards, as 
it were, from a root; which much Fa Fer 
ts know how they came there, and ma in 
_ Cline them to their opinion, who aſcribe 
| rations to ſtones. But to this may be anfiered, | 
that many of the concretions, we are ſþ 
ing of, may have been formed in woinks: that 
hay, though not deep, yet under ground, or 
in ſhallow cavities in the ſurface of it; and that 
after their formation, the looſer earth, thatfur- 
rounded them, may have been waſhed off by 
mins, blown off by winds, or otherwiſe re- 
moved, leaving behind them theſe ſtones that 
adhered firmly to a ſolid body. Beſides, if I 
Bad time, I think it were Pofſible for me to 
ight be Pro- 
duced by the mechanical action of the air, 
on the ſtony particles that ſucceſſiyely apply 
themſelves to the matter, that firſt 
coagulate, when they are ready to be key 
by the moiſtare, that acco ied thoſe ag 
| ticles, and was neceffary to their due applica- 
812 for 


tion to the caſual rudiments (Which 
roots) in-imitation whereof, I have, more than 
once, obtained both from ſaline and ſtony ſo- 
lutions, dry tufts of prettily figured, and dia- 
hanous or white, but very ſlender, ſtiriæ, if 
may fo call them, that ſeemed to grow out 
of the ſolid glaſs, and made men wonder how 
they came thither, no n or other liquor, 
ap ing near them. 
oURTHLY, It may very well happen, 
that the petreſcent liquor may be fo mingled 
and diluted with ordinary water, as not to be 
diſtinguiſhed from it by the (abr? f of men, 
nor to be capable of diſcloſing it ſelt by its ef- 
fects, till either by the copious exhalation of 
the common water, or by ſome peculiar ad- 
vantages, it has to operate upon bodies, it has 
opportunity to diſcoyet it ſel. On which oc- 
caſion I ſhall add, that there is a lake in the 
North of Ireland, wherein I could never hear 
but that fiſhes üved as well as in other lakes, 
and yet there are ſome rocks near the bottom 
of it, to which there faſten themſelves divers 
maſſes and other pieces of a finely figured ſub- 
ſtance, and tranſparent as cryſtal; of which 
an eminent perſon, the chief owner of the 
lake, preſented me with ſome, and promiſed 
me more. Now, if we TPO that either 
Vor. III. | 


the little cavities Boner | 


ground 


ile or by rains, 


2 'of Senna mountains, 'ſhall — 


fur , the ſoaking, of the grounds, the 
winds, Ge” the continual action of the air, 


pours,” — i articles, which are not ſo 
volatile, ? ry yy foil beneath them, and 
on the ſides r de as! far as the ſphere of 
chere activity reaches, into ſtone harder or 
ſofter, of chis or that kind, according to the 


particular nature of the petreſcent liquors, and 


the ſtructute and other diſpoſitions of the foil 
they Invade": in which [oil, if there chance 
to te lodged bodies heterogeneous to it, whe- 


ther vegetable as roots, pieces of 
wood, gums; &c. or- the whole bodies of ani- 


was, as toads, frogs; ſerpents, fiſhes,” &c. or 
ry pits, as ſhells, henes, Vc. or minerals 


1 texture, as boles, unripe ores; or 
elle gems of ſtones . another kind already 
foren z any of theſe things, or any other, 
that ſhall chance to be lodged chere, muſt be 
found” either petrified, or encloſed in ſtone, 
whenthis wn hardened ſhall ſoil come to 
be broken up. Nor is it at all neceſſary, thar 
this fa jor of the extraneous bodies, and 
of the ſoil or bed, be made at once; for it 
may well be made ſacceſſivel at ſeveral times, 
according as ſome parts of Ys e petreſcent juice 
happen to be more copious and penetrant, and 
_ conlequently more fit to be ſoaked in further 
than other. For, as the porouſneſs happens 
to be greater in one part of the ſoil, than in 
another; or, as the texture. and diſpoſition of 


particular bodies, lodged in the earth, gives 


advantage to the petrifick particles to work on 


fome of them, ſooner, or in a differing man- 


ner, than in others; ſo the induration 'of the 
Fr matters may be very unequally made 
in point of time, as well as in other circum- 
ſtance. So that (to omit many other thin 
explicable by it) we may, from what h — 
been already delivered, conceive, how it may 
happen, that medical ſtones of very differing 
colours, confiſtencies, and operations (of which 


I have ſeyeral by me, that 1 had from the ſame 


mineral maſs,) may be generated, and ſeem en- 
tire bodies, though (as in ſome, that I found) 
the difference is great, that ſo one part of the 


medical ſtone is dark, heavy, and opacous, 


and the other much lighter, tranſparent, and 
quite otherwiſe coloured. And upon the ſame 
principle may be explained, what I lately men- 
tioned to you about the finding of diamonds 
encloſed in looſe ſtones and even in rocks; of 
which we have credible teſtimony : which 
ſeems not more ſtrange to me than a ſtone, 
which I have by me, which being a kind of 
pebble, contains in it a perfectly ſhaped ſer- 
pent, coiled up, but without a head, which 
appears to have been formed before the ſtone, 
in regard, that in the upper and lower-parts 
of the ſolid ſtone there are cavities left, which 


| Qqq toge- 


40 


or | otherwiſe, wa- 


U ſcams, 
c =o in any hollow tho 
e be more conſiderable to our: - rig 5 . 15 


ne Purpose to add,” that che faireſt and fici 
ardeſt” ing wood, that I ever had;"or an 
er was es up by an ingenious perſon 1 a 


mated with petrifick partieles; 
ds, inpoceſs oftime, merely 
irs Thall be by degrees, by the heat 


brought he ae prot in the form of va- 


& a loft. pody, to1-accommoadate; 
3.10. $45; carce conceivable, how; 
ble hack been firſt formed, the in- 
oled, animal, il bag were one, 108; the matter 
= of. the ſeeming animal LY ig 
— ſhould. not only get ins 
; ba ſo Ne haped, 10 
5 And;that;this variety * 
3 times, might be further 


dis, Wer tho ee of 


| mſelyes, 8 


ave been 


15 (to another WR 


1 þ 77 whe, . 


that, carth-quakes 

er of ag 828 n I 50 
| groun encroa ts of the on t 

water, fiery eruptions and other ſuch accidents, 
(ome related by authentick OO and 7 — 
happening in our own times, in 
of, Which 1 had the: curioſity. e Pe, 2. a- 
mong other odd. effects, ae dry or 
choke up pocls and Jakes, and to 
: Funde divert the. courſe, not ay, of ſprings, 
but of rivers, ft as to leave no footſteps of of 
them, where they plencifully, flowed. before. 
Upon the ſcore of which tranfj ns of no- 
table quantities of terreſtrial matter, and other 
great changes of the ſtructure and diſpoſition 


* 
a. 


\ of the ſoil; in divers places, it may well be 


| ſuſpected, that the ſtony wombs or molds, 
wherein the above · mentioned bodies were 
found, were heretofore, at ſome time or other, 
of a muddy or earthy nature, and were recep- 
tacles of petreſcent liquors, which, at ſeveral 
times, turned the who e maſs of the ſoil into 
ſtone, before the ſprings, or other waters, con- 
taining the petrific liquors or ſpirits, were quite 
conſumed, or had their courſe altogether di- 
verted, | But though. I could ſay; much more 


to confitm and apply this, and the preceding 


conſiderations, yet having ſpent ſo much of my 
time already, I ſhall not o y leave all that un- 
ſaid, but, to make ſome —— for having 
| raid. ſo long in clearing this difficulty, I ſhall 
do little more W name the two remaining ar- 
ben, | 
A. III. It agrees. very Ss 15 what we 
were formerly ſaying (in the firſt argument) 
about the great ſpecific gravity of ſuch; as the 
newly-mentioned ſtones, in compariſon of that 
of white marble, or tranſparent. pebbles, that 
it ſhould be poſſible, out of thoſe minerals, to 
an Hine * chat e A me- 


wy * * v 2 » *® . . * 7 
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n ow . 8 5 9 57 
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ated menſtr obtai | we Ke 
toned: bodies, ang ot from ſe ly, fol 
tions or ier Which, heſides that, by th 

_ colqur or taſte, they diſcover, themſelves, did, 


upon. their. being dropped upon A een of 


or ſome other; convenient, liquor, or Up- 
an. their being Exacained by other Proper Mays, 
mo ſuch W of colgut, 0 0 de- 
omena, 7 ER 4 


marchalites, cc. opened with corro- 


4 OY hag But. the ſoluti on, 'of lapis.ca- 


 laminans;, Which was of a golden, colour, * 
—— like, the reſt: on the fron 
alls x) but yet by. its. taſte, as wel colour, 

| 1ently. iſcovered, itſelf to have copiouſiy 
impregnated, the menſtruum, And nom the 
ention of lapis calaminatis minds me, to take 
1 an inſtance of what I lately intimated, 
that there may 2 oy wh ides that of 
liffolutions: in Pro to menſtruums, to ſhew, 
that . N ſtones partic 5 for of me- 


r i8 e into a len 
olute weight (for T ſpeak. not 
e gravity) conſiderably increaſed. 
8 is mineral ſtone, from which 
I have, by a way PE differing from thoſe 1 
have yet mentioned, namely, with running 
mercury, obtained a metalline ſubſtance. And 
though native cinabar, uſed by eminent ph 
ficians both inwardly 2nd outwardly, be 3 
ed upon by the vulgar as only a red ſtone; yet 
it is known, in the quick-ſiver mines of 
Friuli, and ſome other places where it abounds, 
that it is a mercurial ore, whence, by vehe- 
ment fires, they diſtil running mercury, which 
we, by moderate ones, have ſometimes done. 

Bu r here perhaps it may not be i improper 
to tell you, that though before any admoni- 
tion given men 5 the expediency of examin- 
ing ſtones hydroſtatically, I could not receive 
from others, yet I made againſt m ſelf the fol- 
lowing objection, that there are ſome ſtones, 
to which uſeful qualities are aſcribed, which 
are either not at all heavier in ſpecie, than is 
requiſite for a ſtone, as ſuch, to be; or ſo lit- 
tle heavier, that it is no way likely, that me- 
tals, or any ſuch ponderous minerals, ſhould 
contribute either to their productions, or their 
virtues. . 

In; anſwer ene 1 thought i it may be 
ſaid in the firſt place, that our hypotheſis does 
no way oblige us to deny, that there may be 
ſuch ſtones. For e it are the 80 
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pl moſt gems, and. metalline ſtones, to the me. 
Aude and ponderous'niineral ſubſtances: th 
wi Which (as will in the fourth 


matter of the ſtone; as 27 be eaſily gathered 


E:F4 


Kone of the like bulk, 1 have obſerved, that 


| ceived from the fire, I will add, that having 


hydroſtatically weighed a piece of good aſphal- 
tum, we found it to be to water of the ſame 
bulk, but as 1, and fomewhat leſs than x$ to 1. 
Which was within a tenth of the proportion 
to water of a ſtony, though a. bituminous foſ- 


1 called in England Scots-coal. 
And becauſe ſulphur, as well as bitumen, is very 
apt, (and indeed, more apt, than before trial 1 


expected) by even a moderate heat, or attrition 
to diffuſe its ſteams, ( uſually rank-ſcented e- 


nough) I ſhall add, that there are variety of hard 


ſtones, which abound in ſulphur : -(witneſs, that 
in ſome places they obtain their common brim- 
ſtone by futon thence). and. yet having 
weighed a roll of brimſtone in air and water, 
I found it to be but a fraction ſcarce worth 


mentioning above double its weight to the li- 


ſpecie than cryſtal itſel. 

Ax improvement. of this firſt anſwer may 
furniſh me with the ſecond. For hence we 
may argue, that it is not impoſſible, that the 
principal virtue of a light medical ſtone, ſhould 
be due to ſome mixture of a metalline, or the 
like ponderous ſubſtance ; ſince, if ſome of the 
ingredients, that afe plentifully mixed with 
the true ſtony matter, be of the lighter ſort, 
though there be alſo ſome metalline, or other 


qa which ſhews it to be much lighter in 


heavy mineral particles mingled with the ſame 


matter, yet the ſpecific Jevity of the one, in 


compariſon of this matter, may compenſate 
the ſpecific gravity of the other; and they 


may all compoſe a ſtone, either lefs, or not 
more ponderous than white marble. On which 


oOccaſion, I remember, not. only that I found 


a blackiſh Faſt-Indian flint, and likewiſe a 
Black Engliſh one, to have to water not full 


the proportion of 2rs to one, but that one of 


- 


* Of ſubterran neous ſteams. 


on * ry lk 


ſtones may, in many caſes, depend bo their 


Which may be much leſs heavy than pure 


with but a moderate fire, be made to aſcend in 


of the kit pieces, of black-marble, that Lex · 
droſtatically, Was 5 found, with- 5 
"be % 


ſtanding che darkneſs of its colour, to be 


water of the ſame. bulk, ſcarce any thing more 
than a 18 to, which, you may remember, was 
the proportiofh I found between white marble 
and water, unleſs we ſhould. ſay, that this 
| OTA of ;colour proceeded, not ſo much 
from any groſs bituminaus matter, imbodied 
with that of the ſtone, but from ſome. mine- 


ral ſmoke that had pervaded it. And this puts 
me in mind of ſpeaking ſomething in this 
2 about what might properly enough have 


been diſcourſed of long ago. 


WnxAEToRR I ſhall ſubjoin, in the third 
place, that it ſeems not impoſſible, that the 


matter, which, medical ſtones are made of, may, 
before. it comes to be hardened, derive various 
Colours, and be imbued, with. virtues by ſub- 


terraneal exhalations, and other ſteams. This, 
J fear, you will think ſomewhat ſtrange, . 
therefore I ſhall briefly endeavour to confirm 
it by the mention of two or three particulars. 

HAT then many places of the lower part 


of the earth emit copious exhalations into the 
upper, and even into the air itſelf, I preſume 


ou will grant, and I have elſewhere proved 


it. That alſo ſuch ſubterraneal ſteams will 
eaſily mingle with liquors, and imbue them 


with their own qualities, may be inferred from 
the experiment of mixing the gas (as the 
Helmontians call it) or the ſcarce coagulable 
fumes of kindled and extinguiſhed brimſtone, 
with wine, which is thereby long preſerved. 
And J have elſewhere mentioned, how I have 
incorporated this ſmoke with other liquors, 
wherein I obſerved its operations to be no- 
Tua beneath the ſurface of the earth 
there may be ſulphureous, and other ſteams, 
that may be plentifully mixed with water, and 
there, in likelihood, with lapideſcent liquors, I 


have alſo manifeſted in another * diſcourſe. 
Tr quick-ſilver may be in part reſolved 


into fumes by leſs fires than many of thoſe that 
burn under ground, will be readily acknow- 


ledged by chemiſts and gilders, and is obvious 


in the fumigations employed in the cure of the 


lues venerea. And that mercury may in the 


bowels of the earth be ſo diſguiſed, and well 
mixed with ſtony matter, as to ſuffer the whole 
concretion to paſs for ſtone, may be obſerved 
in ſome kind of native cinaber. | 

TRA fal armoniac, of which, in ſome 


places, there is to be dug up ſtore, will, with 


a moderate fire, be made to aſcend in form of 


exhalations, is vulgarly known, as to the fac- 
titious ſalt of that name; and I have found it 
to hold in the native, That common ſal ar- 


moniac, ſulphur, mercury, and tin, will be 


ſublimed into a gold - like ſubſtance, that par- 


ticipates of moſt, if not of all the ingredients, 
may appear by the account I have elſewhere 
given of the way, I uſed, in making aurum 
muſicum: and that even gold itſelf, the hea- 
vieſt and fixedeſt of the bodies we know, may, 
by no great proportion of additament, and that 
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1 had even of metalline op,” may b 
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or fire-· bones, reckons 

one, 3 title is, Pumi cos, & ab exbala- 

n de anker and another, 

whoſe inſcription is, Coloris ar genii, qu ab er. 

Salatione viroſa colore cinerts off fut. The 

fame may de further confirmed by what 1 

Have ſome where met with, as re 


- He territory of Modena. f 
To bring this home to our pur 
there are mmeral exhalations of very — 
kinds, diſperſed in divers — be gro 
and ſince there are ſeveral volatile minerals, 5 
arſenic, otpiment, fandarach,” &c. that are 
very activeiy hurtful; there may be others en- 
dowed with medical qualities, and the exhala- 


tions of ſuch minerak, either alone, or mixed 


with petreſcent liquors, pervading duly-dif- 


ap earths, and boluſſes, and other fluid, 


or open fubftances, before their indura- 
tion, endow them uy” medicinal and 
other qualities. 
Nav, wh 1. to rabbi this old Se 
nomena, that I have oe ly obſerved, and part- 
ly received from credible reſtimony, about the 
coalitions, mixtures, tinctures, and the ema- 
nations, as it were of thoſe tinctures, in metal. 
line, flony, and other foſſile concretions ; 1 
dare not peremptorily deny, but that, even after 
fubterrancal bodies have obtained a conſidera- 
ble degree of induration, — haps a e- 
nough to make them y ones, there 
origi le ns + 
etrate, tm ana otnerwile impregnate 
12 Which you would think the leſs im- 


pPoſſible, if you reflect upon what T juſt now 


related out of Kentman; and eſpecially, if 1 


had time to add here, what I remember I elſe- 
where delivered about my trials to Pp native 
eryſtal with differing colours, by the f 

volatile minerals. And that a very ſmall * pro- 
portion of a metalline ſubſtance, reſolved into 
minute particles, may ſuffice to impart a tinc- 


ture to a greater quantity of other matter duly 
diſpoſed, may Nl , by thoſe factitious gems, 
wherein, with four grains of a ſkilfully 


calcined metal, or ſome ſuch mineral pigment, 
we may give the colour of a natural gem to a 
whole ounce, or more, of vitrified matter. 
And I remember, that in ſabtiler fluids, I have 
made the inſtance by vaſt odds more conſpi 
ous, having tinged with one grain, or leſs, of 
a prepared: metal, as gold or copper, as ck 
ſucceſſively generatied phlegm, as, if it could 
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age turned into (is and & 
ner " retain many of the virtues, they 
were indowed with by the mineral corpuſcles, 


lit or regnated them, 
ie they e yet cs” e bodies of 
2 more or penetrable texture. 

I might iluſtrate this by the way I elſewhere 
eto, whereby I made fuch mixtures, even 
of ſtony and metalline ingredients, that, not- 
withſtanding their coalition, were tranſparent ; 


though you will grant that to be more 4 
chan to compound ſuch concretions when ane 


| is allowed to make them bpacous. | 
Bu r here I muſt obviate an objection, „lich 
; 1 foreſee may be made againſt our preſent 


fourth argument, unto which, even what I 
have been now ſaying, may afford a riſe. For 
fince it ſeems by our doctrine, that gems may | 


de but magiſteries, and confequently. but ſuch 


compoſitions, as, though 5 in the bowels of 
the earth, might be made or imitated by hu- 
man ſkill, it may ſeem yety improbable to 
many, that bodies fo near of kin to artificial 
ones ſhould be endowed. with fuch peculiar, 
and, ſome of them, with ſuch ſtrange virtues, 
= = aſcribed to divers gems, and are thought 
able of flowing only from certain ſub- 
forms, and thoſe very noble ones too. 

a this I might Pk: that I admit not 
any fuch imaginary beings as the Peripatetic 
forms, which, I fear, they will never be able 
But to ayoid unneceſſary diſ- 
putes, J will rather anſwer in ſhort, that ſuch 
compoſitions, as are called artificial, . may, for 
all that, be endowed with great virtues, and 
ſuch as are called fpecific ; witneſs the virtues 
of many =p reparations, even of thoſe, 
that are uſed by clans of all forts. And 
left you ud wind I need to fly to chemi- 
ſtry, of which ſome learned men are pleaſed 
to have a diſtaſte, 1 will name a * 
of inſtances out of Galen himſelf ; the one is 
the aſhes of crayfiſh, to which, notwithſtand- | 
ing the deſtruction, that has been made of the 
priſtine body by fire, he gives a greater com- 
mendation againſt the 2 * as fatal 
poiſon 
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which Lſhall venture to add, * whom 


our y of ys the product 
tem, à not impoſlible ſolution may be offered 


of this difficult phenomenon.z. that ſome: ſta 
ſtances, N — remarkable, of the effi- 
cacy of this ſtone, 1 which I had, both from the 


times ones, that are thought. without ſcruple, 

to be of the ſame- kind (as hath been particu · 
erly obſerved by, learned men of the lapis ne- 
Phriticus) are of ſich different qualifications, 
. that ſome of them proye very conliderable re- 


| rarely, that a medical ſtone 
in are. tanghyro be the _ 


3 e Fot, accor, * 
10 our hypocheſis, hen the ſt tony matter 15 
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. as wier vill be wel 
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rity, ſubtlety, &c. of. the mine » dhat im- 
ie. Bur if the ſtony matter chance for 
and penetrancy of ſome. liquors, if duly con- 


to be inbued oy oo _ 1 
contrary nature, thoug r the propor- 
tion of it may be ſo ſmall, and the 9 of 
it ſuch, as not to make an alteration in the 
ſtone obvious to ſenſe, and great enough to 
make it judged to be of another ſpecies; yet 
it may fo vitiate the matter, wherein its ex- 
wor quality reſides, or check and infringe 

rations, as not to leave the ſtone; 
r of virtue. Mid 5 


tue to the ſtony matter of one gem, ſhould, - 


another ſort of gems (of which 
the quantity of this unuſual ingredient ma he 


may innoble the ſtone with a notable degree 
of ſome ſuch virtue, as is ſuppoſed not to be- 
long to that ſpecies, but to another. 
Ap on this occaſion I ſhall add, that I 
know a gentleman, a profeſſed ſcholar, who to 
the Re ſeems to be of a complexion extraordi- 
; py : this perſon was for a long time 
troubled” with exceſſive bleedings at the 
at, that, . all the remedies 
Vor. III. 
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3 Sher fide, if it =p 22% that 1 the mineral — 
puſcles, that are wont to impart & Sertiß Vir 


- by bang y worn about. the patient's neck. Up- 
on the uſe of this ſtone he quickly recovered 


leſt it off any conſiderable time, his diſtemper 
Bale cen And when I ſeemed to falped, 
that imagination might have an intereſt in tha 


a efficacy of this remedyy; he. anſwered;, that he 


was very vel ſatisfied of the negative; and 


particularly. on, this trial, that he had, by 
the hands of a third perſon, that lived not far 


off, and mans. he named; to me, ſtopped a 

orrhage in a NO g gentlewoman, 

the. violence of the, — kept from 

7 that any thing had been applied to 
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prized in this our fourth argument, and ſhew 


4 L variety, and ſometimes great plenty of mi- 


other ſubterraneal matters, that ma 


concur to the compoſition of bodies, that pa 
ones 3 I. hall obſerve, that the ſubtilty 


ſidered, may evince it to be poſſible, that ſuch 
bodies ſhould be petrified by them, and with 
them, as may in part conſiſt of animal and ve- 
getable ſubſtances, as in petrified ſkulls, bones, 
and pieces of wood: and we ſee, that ſoft 
ſtone, which is plentifully found near Naples, 
and commonly called the lapis lyncurius, being 


ee a little and moiſtened with water, and 


then | ed to the ſun in a due ſeaſon of the 


"year, wilt in a very ſhort time, (as eye-wit- 


neſſes have aſſured me,) produce muſhrooms 


Fit to bs eaten; as if even the ſeminal prin- 
of ciples and rudiments of vegetables may be fo 
-preſerved in a petrified earth, as to be able to 


N $- 


by ſome Jacky hit, be fo 1 o chat of 
ly gave an inſtance in green diamonds) though . 


ciſcloſe themſelves, when they find an oppor- 


= tunity. To which agrees well what an emi- 
but very ſmall, yet, if its efficacy be great, it 


nent perſon, maſter of ſome of theſe ſtones, 
informs me, that they now and then find them 
of a vaſt bigneſs, as if whole maſſes of earth, 
pregnant with the vr principles of muſh- 
rooms, were, by ſome ſupervening, but not 
very potently hardening petreſcent liquor, 
turned into ſtone, 

Ax p not only there may be boluſes, ſealed 
earths, and ſuch like foſſils, that are com- 
monly known to be medicinal, hardened into 

Ker -- ſtone, 
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needleſs to preface any, thing by way mer of which. was x Bniſhed in the beginni 


of commendation to che following Tracts; this year 1672; though the latter coule 

they will certainly n dee not be fo till near the end of the fame 
by their own worth to the intelligent and at- year, viz. che month of February, Engliſh 
tentive reader, Who might have ſeen them le, becayſe the book of Mr. George Sin- 
fooner, if the preſs not detained them Hair's Hydroftaticks, in which it is excepted 
longer than was expefted ; ſince, to the pub againſt, came not, I think, before that time 
Hſher's knowledge, they were ready in the to to Londen; I am ſure, not to the view of 
. 16771, except the hydroſtatical diſcourſe, the honourable Author, Farewel. 
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doc, divers N 1 rhave. ſpent 
boch thoughts and diſcourſe 


ſubſtance, as they 


they are, from being uſeleſs. And that alſothe) 


+ x * ; 
* * 8 { F 7 q * 
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py N 1 x . \ e 2 5 
n Y T4 * F - * * r 
1. * A [1 
"* 45 2 3 * 


* * 4 e 


> NEE = 


ob may have 1 
that ſince che publithing of the enpe 
riments I ſent you * ref] 


— 
2 


e au 


8 


expelled * 
ration), is neceſſary. This 177 
derations, 7 me think it 


pg to. the 


mmands have already obtained, of me, "hoſe 
notes, that 1 have bren able to pick 


8 1 about the relation betwixt flame K air. 


though, I confeſs, are 74 much in- 
fate! in number to the al about reſpiration: 
and, that in making them it was not A 


tract, though but a ſmall one, of ſuch experi- 


ments, as to gratify my own ci e 
examining of a paradox or two, I had 


_ writing about flame; yet the nobleneſs 1 the 
queſtion now under debate, and er 
ew as 


nency to it, will poſſibly keep them, as 


may be the better kept from beinguriwelcome, : 


| have choſen to make my ſelf a relator of wo 


5 of fact, without cngaging. with either of 
litigant parties in a controyerly, wherein 


1am the lefs 3 to be partial. becauſe 1 


have not formerly declared my opinion about 
it, and at preſent, 1 ſee, on either fide, per- 
bons, for whom I have no ſmall reſpe& and 


Eindneſs. 


Au p now, Sir, that you may not expect in 
the following papers ſuch a number and va- 
riety of experiments, as I might perhaps be 
able to preſent you with, on ſome more tracta- 
ble ſubject; I ſhall briefly mention to you 
ſome af the chief difficulties I met with in the 
making of theſe ; which I da the rather, that, 
if you, and your ingenious friends have a 
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ſurpriſed with 2: el 8 met Rk ; 
but provide at leaſt againſt thoſe foreſeen ones, 
by which'you willicarce fail to be encountered. 
Inne 

eaſy ieee 


to — this; that er 2 could not be 
ly: 


Nu, nor 
mult be 


ind in any | 
call a vital „ to whoſe 3 8 time, but in ſun- 
Preſervation, as to tlut of ther Rathes, ie ſhige "days. 
air, e as It is taken in, ald 
wy kk * 


Kane oP many avocations make it 
. inconvenient) to complete the 
of the promiſe I made, ou, by addin 

NINE about nen, wi 


ou wall 1 os. | 

peak experiments, are to 

made by the of a 

. » the- 2 E. ED 
in the ex- 


Ds the A Fig f 
chauſted r the inter- 
poſition of b chick ha. glall, whereby many 


-— =. 


your of the incident beams of . reflefted, 


and. L wg Pane refracted, there i: 
ordi A'Cleari day ind a compe-. 
tent height of the ſun above the horizon, |. and 
ſometimes alſo a convenient time of the year, 
to bring ſuch experiments, as we were ſpeak- 


7 Hs 
Ns 


much ing of, to a fair trial. Not to take notice, 
my deſign to complete an entire and diſtiner "that. in ſuch attempts 


there Uſually intervene 
circumſtantial difficulties, not fo fs to be 


EE EN 


ently, if at all, as by the ey: of the the fire a 
Bur though dhe trials of thi 


OS 


be made in any. renter, and as 2929 mi night 


as, day yet they were not, unattended, with 
peculiar 1 inconveniencies;; ſo OP which..you 


Will cahly diſcern by the mention, of them, 
that was neceflary to be made in ſame of the 
relations themſelves. And, beſides more par- 

ticular and emergent difficulties, there was 
this in general, that rendered theſe experiments 

troubleſome ; z that, whether I made them in 

larger receivers, or in ſmall, or in middle-ſized 

ones, 0 of theſe caſes had its inconveni- 

encies :. for very large receivers, beſides that it 

was very toilſome and tedious o empty them 

of air, required ſo much time for the exhaul- 

tion, that too * 7 that time the ope- 

' mer 


* 
+ 


fore, the external air would, by its 


in this 
have e e that are of a more 


de Nele 


Nor bad done pumping, che included, or o- 
1 body was-grown too cold to per. 
. rm the deſired effect : and if the receiver 
2 not conſiderably large, than the . red-hot; 


FE + included: body, chat was to burn 
the-combultible-martet, 'would — 


the breaking of the over- heated glaſs, and not 


afford room erough for ſome phenomena to 
be fairly exhibited in ; and, beſides, create an- 


other difficulty} 0 which we found middle. 
times, when the 


-N 


ſuch other included body, would ſo melt or 


ſoſten the cement, that faſtened the receiver to 


the engine, that, when the glaſs was brought 
to be well exhauſted, and ſometimes alſo be- 
preſſure and 
fuidity,; ſqueee or thruſt in ſome where or 


_ other: the yielding cement, and thereby. cauſe. 


in the inſtrument à leak, that would much in- 
commodate us, if not reduce us to begin the 
expetiment again, anſomuch, that, for ſome 
trials, we were fain to provide a cement on pur- 
poſe ; the leaſt fuſible, that we uſed on other 
gecalions being yet found too fuſible on theſe. 
Nox were — I have already mentioned, 


the only ; difficulties and impediments I met 
with in making experiments about flame and 


air; but I ſhall not here trouble you with them 
where it may ſuffice for me to 


neral nature, ana: are Uke . en fraquendly' 
to Occur. 

Bur though 1 declined to name any other 
w you, than the foregoing difficulties in mak - 
ing the following experiments; yet I muſt not. 
omit to take notice of one, that may occur to 
you about judging of them, For, in thoſe 
trials, that require to have an ignited iron or 


any ſuch thing included in the receiver, it 
would uſually happen, that ſo much heat would 


rarefy the air ſhut up in the mercurial gage, 
and conſequently inable it to depreſs the mer- 
cury, that lies under it, far beneath the mark 


it would have ſtaid at, upon the meer account 
of ſo much ambient air pumped out: this 


would happen, I ſay, before the heated recei- 
ver was well exhauſted; ſo that, if one be not 
aware of this, it will be obvious, by looking 
on the gage, to conclude the receiver to be 
well emptied, before it really is ſo. And there- 
25 the ſafeſt way in theſe caſes is, to continue 
mp (without truſting to the ordinary 
mag ) till you ſee, that the mercury will be no 
further depreſſed in the ſealed leg of the gage;, 
though otherwiſe, by concurring ſigns, one 
that is verſed in thoſe trials, may well enough 
Judge, when -he needs to pump no longer. 
Bur perhaps you will here demand, whe- 


þ ther, by our engine, we can competently with- 


dra the air out of a receiver; or whether, at 
leaſt, that may not be much better done by 
the help of quick-ſilver, after the manner of 
the Torricellian experiment, in regard that. 


ponderous * Irees the "OR it deſerts, from 
Vat III. | 


j 


— 


PORE TOA E amd AIR. 


do tell you freely my 


AO to you, 
 fized receivers alſo obnoxious: for, ſeveral: 
| experiment req required an in- 

tenſe heat within the receiver, then (eſpecially. 

if ſome: caſual obſtacle hindered: the quick ex- 

| hauſtion) the heat of the ignited iron, or ſome; 


all the air at once, and aa e the re. 


greſs of it. 


An r ene 1 * do not 


pe 
expect, that I ſhould contend for a favourabler 


judgment of the engine I employ, than the 
virtuoſi (as well foreign as Engliſh) have been 
pleaſed to paſs on it already: and therefore, 
thoughts about the main 
d queſtion, I ſhalb readily: 
t I think, there may be ex- 
iments (ſuch as ſome of thoſe, where the 
included body need be but ſmall, and where 


part of the pr 


the being ſuddenly produced is chiefly: deſired | 


in the effect) wherein, by the help of the 
quick-ſilver, the exhauſtion of the air may be 


diſpatched with greater celerity, and conſe- 


quentiy make the effect be more conſpicuous, 


than, by our ordinary way of trying, it would 
be in our engine; ſince the fall of the mer- 
cury does, as the objection intimates, produce 
a vacuum (in our ſenſe of that word) very 
nitmbly, whereby the expanſion of the air is 
preſently effected, and the aereal particles, har- 
boured in the pores of any body placed in this 
deſerted cavity, will thereby avs opportunity' 
more: Iddchly to expand e But, 
on the other ſide, I might anſwer in general, 
that when 1 have particular occaſions to diſ- 
patch the exhauſtion of the air, I can very 
much haſten it, by barely leſſening, as I have 
ſeveral times done, the capacity of the recei- 


ver; inſomuch, that I have ſometimes em- 


ployed ſo {mall an one, that in half a minute, 


ge or much leſs, after it was fitted on, we could 


conſiderably exhauſt it, and thereby produce 


pPhænomena exceeding conſpicuous. And as 


to the experiments of this little tract in parti- 
cular, it may be ſaid, that not to mention the 
troubleſomeneſs, and other i inconveniencies of 


needing to employ ſuch an unwieldy weight of 


mercury, you will eaſily find, by the phzno- 


mena of divers of the enſuing trials, that 
moſt of them cannot be with any conveniency, 
and ſome of them not at all, made in the Tor- 


ricellian tubes. As for the ground of the ob- 


jection, that the air cannot be ſo well drawn 
out by our way, as by the ſubſiding of the 
mercury; though you may think that very 


clear, yet one, that were very jealous of the 


reputation of the inſtrument I employ, may 
perhaps reaſonably enough queſtion it. For 
the vacuum, that is produced in the Torricel- 
lian experiment, as it is made all at once, ſo it 
is made once for all; and therefore, if there 
were any aereal particles lurking in the mercu- 
ry, as. there will be pretty ſtore, if the quantity 
of that liquor be great enough to make a con- 
ſiderable vacuum, which if it be not, it will 
be too ſmall for very many of our trials; they 
will remain in the deſerted cavity at the top of 


_ the glaſs, and, by their expanſion there, much 


hinder the full operation of an ambient vacuum 
upon the bodies placed in it. Beſides that al- 
moſt all ſuch bodies, if they be dry, will be 


ſo incongruous to mercury (which ſcarce ſticks 
to any conſiſtent bodies but metals, ) that pro- 


bably there will be no ſmall number of aereal 
corpulcles intercepted- between the mercury 
| Sf :.1 and 


1. 


I * L. hints Ge wh b of whe. 1 Air ; hk 1 
aahere: Which acty corpuſcles, when che fub- done wich che and comvinced 
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fiding mercury gdaſe its them, will be left to en- 
| cone e „eee ee a9 ah 
| will emerge me z 

7 2 . 
bodies, will perhaps ariſe: divers nem ones, from 
ume: to time, fen a pretty while after. And 
in caſe the vacuum be 3 a cylinder of 
three and foot of water, as for 


ecxperimants, that have been tried in 


laß hack been done, the emer- 


be gathered: from 
elſewhere related. Ma TX2 3653; ITED»; 
On che contrary; in om engine, . 


more flowly. 
3 
long, and ae. 


out of 


there happen 


any acreal particles to 


extricate: 
elbe 8 ſucceſſively out of the included bo- 
dy, we can, by reſuming tlie pump from time 
requites free the va · 
chum ſrom theſe alſo; which, in ſome caſes, 
HI found to. be: longer and-moze copiouſiy 


tg time, whenever need 


an ras geld have cane ta of 


| ſomething hiſtorical, 1 Hall add; ihat th 
the excellent Florentine academians are china: 
to have proſecuted! the experi 
vacuum made with 


ftrious ſociety were pleaſed to conſeſs to me, 


that they. Dee of mer. 


curry, to bring à glaſs bu 
ar . duck of nl bythe iv 


_ 


all flames, as divers learned -men"have Con- 
. long time, FRO: 
: obſervations of TOP partial, 


whey the receivers: are not very fall, they are 
EY yer in tenompence, We! 
the air 2 

ent as 


often think fie: Far wager 0 mrs 
as We {3 

that, aſter the firſt exhauſtion of glaſs, 
tion 925 exiſt 9 5 have 


ſiderable, and perhaps to reach to many 


ments about the 


the furtheſt of 


mercury fear, that to add any thing mort, (which were 
any. 1 eminent members of that illu- 


not difficult for me to do to the pre 
n part of chis mall wact) would make it too dif. 


chern, that I e by 
preſence: © 1. a 25 5 WSS 26600 en 

on ih /» think: it fomewhar 
firgnge,”10/ find, 2 — 
following -pactatives/ in ſuch a way, a8 does 
not e ne follicicous to aſuribe and vin 
dicate do the dir ſb. abſolute and equal a ne- 
ceſſitey do the and conſervation of 


doing it in cheir 


cluded from my ſormer ” But I, 
that am content to be kinck 0 the air but-noc 
ſhall not ſerup 


le to declare > 
that, as much as fore may think me behol 
to the air for: * ay 
have vouchfafed me; yet, I. think, à natural; 
as elt as a civil hiſtorian; does, in bis ac- 


counts ef matters of fact, ohe tnore v0 truth, 


than to &itfelf. And | „here 
e eee 


e 
Agned' irg 


eſpecially fine, without partiality, that, I. 
fume, m bo thewn tobe very lnge d con- 


men ſeem not to have yet taken 


notices that it hath any thing to do at all} 
4» | 
; hope; ſeem impertinent or uſtleſs, whenever 


War hath: been hitherto faid, will not, 


you ſhall fall upon the actuat making of ſuch 
ts as you are about to read. Bur 1 


8 rom which 1 
r t En: | 
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5 of dun beg races Boylan, 
e ed tried. 


1 Rack fall unden 


of 
- an almoſt 5 p06 


and into this we 


vent the breaking. of the 


a convenient 

K ern, which t 

by plus v ſo that 

all upon the heated 


ron had been care- 
being le down it-might- 
which as Toon as 


| cylindrical —_ and well 
glazed (when it was firſt baked) by the heat; 
put a ſmall cylinder of iron, 
of about an inch in thickneſs, and half as much 
more in diameter, made red hot in the fire; 
and having haſtily pumped out the air, to pre- 
glaſs; when this 
veſſel ſeemed to be well emptied, we let down, 
eee, leer A piece * wherein 
| of flower of 


1 1 
— — „ n * 1 nan A5 * Nr 9 * 3 
8 F 9 8 * 4 p , * 10 * 5 (x 4 * ” 8 * G 7 70 


N 2 3 1 * 2 Ks 7 1 ' * 3 Y : * 5 . 3 9 
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8 it came dec char yohement heard, wwe ex T7 


Feed, preſently deſtroy the contiguous paper; 


_ whence the included 'fulphur” fell immediately 
upon the iron, whoſe upper 


Was a little 
concave, that it might contain the flowers 
wheh melted: But all the heat of the iron, 
though it made the paper and ſulphur ſmoke, 
would not actually kde cater of them, that 


we e could Perceive. 5 


EXPERIMENT = 


s inf attenpt to kindle ibu. i ay 
vartun another WAY... | 


AA way F thought of to be i 
the inflammability of fulphur without 
air; Which, though it may prove ſomewhat 
hazardous to put it in practice, T reſolved to 
* and did fo after che following manner: 


In ro 


5 


\ 
1 


e 


0 "bins 


Redd gel, Fi UAME | wi Ain 


den of 8 comenient ze, amd 1 ay, we made 
furniſhed! 14 ;neck fit foi our purpoley/ 
: — of hrimſtone 8 likelyi60 


Ive 


more and inſlammable than common 


ſecured it againſt the return of the ait, we Jaicd 


it upon burning:coals, here it did not take 
fre, but riſe all to the oppoſite part of the glaſ, 
_ inthe form of a fine 


poder; and that part 
being turned downward and laid on coals,” the 
brimſtone, without 

form of an 
removed from the fire) was, for the moſt 
n not unlike a yellow van. 


ADVERTISEMEN 7M wil 
385% ad „ t . IVE) 


OUGH theſe unſucerfful arteraps o 


diſcouraging, by ſome more, 


ſulphur, I made trial, according to the way 


hereafter to be mentioned, with another parcel . 


of brimſtone, which differed not ſo much from 


the former, as to make it worth while to ſtt 


down a deſcription of it, that an n 
nat be uſeful. 


Bor in this place, it may ſuffice to —— 


given. a general intimation of the poſſibility of 
proof of it you will meet 


the thing. The 
with under the third Title, when I come to 


. 
EXPERIMENT Cir 


** the efficacy of air in the production of 


| flame, without am actually Jaming or OY 
Body. 
AVING. hitherto mention by the pre- 
ſence of the air, what intereſt it has in 
kindling of flame; it will not be impertinent 
to add an or two, that we tried to 


ſhew the — intereſt of the air, by the ef- 


fects of its admiſſion into our vacuum. For 


I thought it might reaſonably be ſuppoſed, 
that if ſuch diſpoſitions were introduced into 


a body, as that there ſhould not appear any 
thing wanting to turn it into flame but the 


ſence of the air, an actual accenſion of that 
y might be produced by the admitted air, 
without the intervention of any actual flame, 
or fire, or even heated ſubſtance; the war- 
rantableneſs of which fuppoſition may be judged 


by the two following experiments. 


Warn we had made the experiment, ere 
long to be related in its due Place, (viz. 
Title II. Experiment the 2d) to examine the 
preſumption we had, that even when the iron 
was not hot enough to keep the melted brim- 
ſtone in ſuch a heat, as was requiſite to make 
it burn without air, or with very little, it 
would yet be hot enough to kindle the ſulphur, 
if the air had acceſs to it: to examine this, 


roſe again in the 
expanded ſubſtance, which (being 


8 
that were made: another way; yet judging. 
that laſt way to be rational enough, we per 
eee in our endeavours, 
decturing, that there might be ſome 
unphrogived difference between minerals, that 
do all of them paſs, and are fold for common 


made two or thite ſeveral tals, 
and found Fn them, chat if forme little While 
after the flame was niſhed;” the "receiver 


were rembved, the \Gilphur would pteſently 
ſulphur z) and having exhauſted the glad, anti 


ake fire again, and flatte as vigoro roufly' as be- 
- fore. But 1 thought it might without abſut- 
dy be doubted, whetlier or no the agency 
-of the air in the production of the flame 
miglit not be ſomewhat kB; than · theſe trials 
would perſuade 3 becauſe, thit by taking off 
the receiver, the ſulphur was not only expoſed 
to freſh” air, but alſo! advantaged with a free 


En ſcope for the avolation of thoſe fumes, Which 
in a obs veſſel - might be 


CICLSE: TITS bk CIM., 


preſumed to have 
been unfriendly to the flame. 


How far this doubt may, and ow Rr! it 


„ by admitted, 1 muy be aſſiſted to 
iſcern” by the ſubjoi experiment, though 
made in great part for another purpoſe; which 
you will Ferenbe by by the ale of the me- 
morial I made of it, chat rüns thus ; Ma 


D Ai 115 


EXPERIMENT IV. 


| 4 (wr aperimen 15 the + Jane purpoſe with 


Hue a md to Fg at how great a 
degree of tarefaftion of the air, it was 
poffible to A ſulphur flame by the aſſiſtance 
of an adventitious hear, we cauſed ſuch an ex- 
periment as the above-mentioned to be reite- 
rated, and the pumping to be continued for 
ſometime after the flame of the melted 
flowers of brimſtone appeared to be quite ex- 
tinguiſned, and the receiver was judged by 


thoſe, that managed the pump (and that 
el you what uſe 1 endeayoured. to. make of ged the pump (and that upon 


probable ſigns) to be very well exhauſted, 
Then, without ſtirring the receiver, we let in 
at the ſtop- cock very warily a little air, upon 
which; we could perceive, though not a con- 
ſtant fame, yet divers little flaſhes, as it were, 
which diſcloſed themſelves by their blue colour 
to be ſulphurous flames; and yet the air, that 
had ſufficed to re-kindle the ſulphur, was ſo 
little, that two exſuctions more drew it out 
again, and quite deprived us of the mentioned 
flaſnes. And when a little air was cautiouſly 
let in again at the ſtop- cock, the like flaſhes 
began again to appear, which, upon two ex- 
ſuctions more, did again quite vaniſh, though, 
upon the letting in a little freſh air the third 
time, they did once more re-appear. 
WHETHER, and how far ſuch experiments 
as theſe may conduce to explicate what is re- 
lated of fires, fuddenly appearing in long un- 


_ diſcloſed vaults or caves to thoſe, that firſt 


broke into them, I may perchance elſewhere 
conſider, but ſhall not here enquire, eſpecially 
being not yet i fatisfied of the truth of 
the matter of fact. 


EXPERIMENT V. 


About an endeavour to fire gun-powder i in Vacuo - 
with the ſun- beams. 


HATEVER hath been hitherto de- 
lwered, will not, I preſume, make it 
onreaſorable to enquire, whether, what intereſt 
foever the air appears to have in the produc- 
tion, 
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2 e 
_ me may not y a mo- 
—__— 1 flaſh, without any aſſiſtance 
air. "Wherefore. I employed ſome 
to diſcover,” whether there were 
apts of. air to the goin 
"RIO as to the inflammation. of other bodies. 
Aud though my firſt attempt of this nature 
being unproſperous, it was concluded by the 
learned of the by- ſtanders, that I ſhould never 
be able to make a ſucceſsful one to kindle gun- 


a an exhauſted receiver; yet this Sid 1 


not hinder me from proſecuting a for 
whoſe feaſibility I conſidered, that it might be 


alledged à priori (as . uſe to ſpeak) that 
brimſtone, which i is one 


—_— 


the 


be kindled in our exhauſted receivers, than in 
the open air (which is an inquiry pr 


trial; which, though it were made many 


ſince (in che year 1660) before we had de- 
viſed the mercurial gage, to examine hom well 
the receiver was exhauſted, I ſhall yet afford it 


a room in this 17 67 becauſe it was made in 
"ſummer by the help of a buroing-glak, which 
I could not employ to purpoſe; in the winter- 
ſeaſon, wherein, the. two 
made. 
Jo give you then Ge, account of that 
part of the experiment, which concerns our 
Preſent inquiry, 1 will ſubjoin a tranſcript of 
what I find regiſtered about it; which is to 
this parpoſe,: and almoſt in theſe words : that, 
having conveniently placed three or four grains 
of gun powder in the cavity of our receiver, 
and having carefully drawn out the air, we 


caſt the ſun-beams, united by a good burning- 


glaſs, upon the powder, and kept them there 
a pretty while to little purpoſe ; till, at length, 
the powder, inftead of taking fire, ſmoaking. 
only, and melting like a net thoſe ſpecta- 
tors, that were of another opinion, than I was 


yet convinced of, would have me leave off. 


The further event of ſuch trials more fully 
proſecuted you, will find under the third wg ; 
all that will be pertinent to be here added be- 
ing, that the newly recited experiment was 
not the ſingle one, we made about that time, 
that diſcovered a great r even in 
2 BIOPowyer, to be fired in our vacuum. 


EXPERIMENT VI. 
An attempt to fire gun-powder in vacuo, by 


means of à bot iron. 


| convenient quantity of gun- der, 
that was extraordinarily ſtrong and well made; 
and having in our receiver, that was capable of 
holding about ſixteen pounds of water, placed 

the formerly mentioned. iron firſt heate red- 


. when the air appeared by the mercurial 


off of gun- 


of the ing adients of 
capable of. — meer rn 4 
and. therefore probably may kindle the reſt. 

But how fag the firing of powder, without the par 
help of air, is poſlible,. will be beſt judged by f 

riments you will meet with under the 
third title : 4 and how far it is more difficult to 


this 2 may be gueſſed by ce ſubjoined 


following trials were 


E tock, by weight, what we e judged 4 


put, till — the: ws by 
and the made to. go off. Bar none 
EEE: 
WE near {thi were put | 
into the receiver: the deſired exploſion of the 
powder did not enſue. Let there appeared 
upon the iron plate a pretty broad blue flame, 
lk 2 of 2 . — 
the ingredient "i 
that was kindled) which laſted. fo very long as 
we could not but wonder at it. But, at length, 
the powder not going off and the till · de- 
caying heat of the iron forbidding us to wait 
donger, we! — — tke re- 
vine: and found (as we. expected) that the 
to the iron was, in part, de- 
oyed by its heat; but moſt of the grains 
of the powder. ſeemed not altered; and were 
found diſpoſed enough to be fired, notwith- 
_— the: — fy hes brimſtone, 
had burned "away. en Fa i ” 


"AB PENDYL.: 


be in eg that yet would 
| withour ai iT: ſhall roy my this 
obſervation, 0 


Harne ini the newly meiithoned 
experiment. after the like manner, and with, 
5 — receiver, and iron- plate, as formerly, 
we did not find any exploſion to be made for ſo 
long a time, that thinking it in vain to wait any 
farther, we let in the air, which might 
haps, by the help of the remaining heat of the 
iron, procure the operation we at firſt deſired. 
The event was, that after nothing had enſued 
for a good while, and we ſcarce thought, that 
ſuch a thing would happen; the powder ſud- 
denly went off with a great flaſh, and fo 
ſhook the receiver, that was yet ſtanding on 
the engine, as to endanger the throwing of it 
down. Which circumſtance J mention, to 
give you a caution, that may prove uſeful, in 
caſe you try in cloſe: veſſels experiments with 
gun- powder; ſince if they be not warily ma- 
naged, they may ſometimes (as I have had e. 
caſion to obſerve) prove dangerous enou 
which will be the. better diſcerned, if 1 add. 
that the powder, that had this operation on a 
receiver (large enough to contain two-gallons 
of liquor) was weighed before it was put in, 
and amounted: but to one grain, (though a 
greater quantity might perhaps have been well 
enough ventured upon, if it had been but com- 
mon dun- powder. 3 


EXPERIMENT vil. 


Reciting another way, whereby the firing of 
Fan Poder 1 in vacuo Boyliano was altempied. 


O diverſify our ways of examining the 
indiſpoſedneſs of. gun-powder-to be fired 
in our vacuum, we thought fit to add to the 
h trials that, which followeth. . 


\ 


laro 


Iro A pretty 1 4  glaf-bubble | 
| bee few gunpowder, and 

"> Learcfully” extmolted it, and ſecured it 
f | the'teruen of the at, We 9980 pon a 
| prerry quantiry Ecoals” ally covered 
"with aſhes; by whoſe heat the Tulphureoos in- 
of the powder was in part. Kindled, 
and bumed blue for à pretty while, und with 


LITE. hd Ark. 


piſtol, by Which means we did as much as we 
could ors wk firing of che powder in the 
TO pan. wete made to fly 

Fe BM: did not o off : PET, 
Upon Kan in in the air, and cocking the piſtol 
A ng it off the weight it was 


gain, without tal 
tied, to before, we drew out 2 little air, to be 


# flame" conſiderably'grear_(in_'proportion” to ire, that the receiver. y cloſely cemented 
ie 3 whoſe” cealng, the 'pow- on, (which care we rook in ET to ano- 
der,” which, when all was done, did not take ther experiment ;) and then letting i in the air 
«fire, appeared to have ſent Uf "Beſts the at the top. of the receiver, and ſtopping. it in 

_ «fame, a pret deal 0 f falphurcous' ſublimiate, with the turning key, we did, by the help of 
"that fuck kb * part of che glas, and that key, draw aſide the trigger again; where- 
# ainſt a "cle we cauſed to be Upon, though. there. had been no new pow. 
Weak by in, (for the experiment had been put- der 


poſely made 12 dark place) it exhibited We 
i colours fer thoſe of the” A. tg N 


11 33d tte 
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99M 8 ee BHP SRO OE TEES 
Abet e trial made to fire gunpowder in our v 
5 1 3 cum by the belp of ſparks. ee 


HOUGH in the fourtevdth of the l 
© © fince publiſhed phyfico-mechanical expe- 
riments there is recited a trial made 'about 


1y ſome little, that remained after the late trial; 


— * 4 . *, 
5 3 
** 4 


| 4 that was "tied both. to it and the | trigger of EN 


put into the pan, nor any left in it, but S 


3 that little readily took. fire and flaſhed in 


he pan; which made it the more ptobable, 
that, i in the former trial, ſparks of fire had been 
ſtruck out by the Collien of the flint. and ſteel: 


which Was 


ther trial, made the ſame hour in the ſame 
exhauſted receiver, two of the aſſiſtants p ainly 
ſaw a 


_ the [> 


= or two fly. out upon the falling of 


ployed, 
member 
of, it was very 


e he ets" 10 pay 


+ becauſe we 


wanted ſome accommodations, Wich Which we 


fince furniſhed ourſelves, and (having not 


then * io, ing en gage we ee 
in the maki experiment) we could 
not then j jue age S 6 well, a5. we fince. could, « 


the degrees 


to which the receiver was em 


tied. "And, a When in the relation. of 1 


that fourteenth trial, there is mention made of 
| one attempt, that did ſucceed, among divers, 
that did not;, there is towards the cloſe an in- 
timation given, that in ſpite of the great rare- 


faction, that had been made in the air, there 1 


might yet be ſome little portion of it 'remain- 
ing in * feceiver. I proceed then to the 
N relation, which 1 find thus ſet down: 
To; proſecute the deſign of the foregoing 
ent by a way ſomewhat differing from 
thoſe hitherto mentioned, © we made, though 
not without difficulty, the enſuing wial ; one 
of whoſe ſcopes you will gd, intimated at the 
cloſe of the relation. _ - 

Wr took. a ſmall and very ſhort piſtol, and 
having well faſtened it with to a great 
weight, that was placed upon the iron-plate of 
our engine, we drew up the Wok and primed 
1 n with dry powder; then over both the 
piſtol we whelmed a receiver, ca- 

Hable i of containing two gallons of liquor, and * 
BL carefully cemented it on, we cauſed 
the air to be, diligently pumped out; having 
before put in a mercurial gage, to help us to 
* when it Was be die 48 7. or- 

ng the pump to ied in e m 
Ahle for 3 air mould ſteal in, 155 
fore the trial was compleated, we did, by the 


motion of the — my ſhorten a x ring, 
Vol. I. 


£0 Ss 1 the going 
abbr the w le 5 0 18 a .the falling of 
a. ſpark or two only upon two or three of its 
3 5 would ace; 13 872 the accenſion of the 

gation. flame 


ade by the pro 
rom 1 95 8 le grains to the 15 5 o ſmall a 


portion of ignited;and ſuddenly . 9 5 05 mat- 
ter, as is to be found in a ſpark or two, be 
ing not likely to he able in by yery ſhort a time 
to impart a vehement, or fo much as a ſenſi- 
ble 12 to the whole aggregate of ere: 
or at leaſt a great part of them, as the f 

a burning-glaſs, held long enough f Me 


to make them melt, may 8 be fupppfed 
to do. 


| ExyERiMENT N. | 

Two ways of making aurum fulminans go Fi in 
10 our er hauſted receiver. 

EcAUSE it is wont to be ſuppoſed, 855 
juſtly I here diſpute not, that aurum ful- 
minans, as the chemiſts call it, is much of the 
nature of gunpowder, though by vaſt odds 
ſtronger than it; I thought it not unfit to make 
trial, whether it could be made to. go off in 


ie. more credible, becauſe i in ano- 


our exhauſted receives; 3 and accordingly, about 


the time, that the other experiment of firing 
gunpowder by the ſun-beams was made, we 
Tet 
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1 "OR wing 


+ es Wing 


ating fits flame 
oe 


1 
* ie the ih, ay bo the peer 
the ſooner freed from-ſmoak, which wo 
. both N the ary wy hinder 8 PT: 


more than . 


button; Which was not to be uſed « 


7 ght were but dim, conſidering the great- 


n 
8 


25 one could. ow — 


7 5 
cially one time, (far the iment was: 


, till the reci- 


N l W EE, — 


nene 


a pedeſta if 1 may Nen. 


pipe · clay, that the vehement 
might neither fill the receiver 
what it leaned on, nor in- 


jar Tg if it ſhould reſt imr 


that; and this pedeſtal ſhould be ſo 
aced, that the iron maybe as far as you can 


e - OR 

2. To the above- mentioned concave iron, 
that was, to receive. the brimſtone, we did: for 
ſome occaſions- cauſe to be fitted a thick con- 
ver piece of iron, . 


5 W. epic 33 A wane. Fa 
the clearer diſcerning of what ſhould happen 
in the receives; to make the 

t, and remove the candles, when we were 


about to pump, preſuming, that the flame 


would be conſp 8 by its oyn 


ght; as indred we f it to be, though its 


neſs of che flame; whoſe colour, though. it 
did not quite loſe its wonted 


ſeemed yet to have received e ſome- 
what odd alteration... 


* Tixxnx is one great inconvenience, ſexes 


avoidable in this experiment, vi... that the 


fumesafcending very copiouſly doquickly much 
darker! rhe receiver, and if the ttial be long 


coutinuct, fine it witka n of bm 


ls — 


| mens; it will hot be amifs to take notice, that 


y requiſite. a, very 
when any conſiderable. 


in them we uſed; beſides the. concave wv "w_ 
ump ls eee in che ſecond note. 


the ſides of the receiver, which clic che 


cuum a more 


metalline 


experiment by 


exceeding ſharp and piercing, we 


fold in ſhops 


” 
U ' 
F 
6 
1 1 
has * # 
| | 5 
1 * 


Le. away, + 
offs *. which 


£you 9 in this paper; 
we may not have been 
chings ſo accurately by reafon 
ly mentioned . fumes and flowers ; 
voſſible, that the difference, if 
there ſhull be any, of other men's obſervations 
from ours ſhould proceed from the ſame cauſe. 
Brom we paſs from this ſecond experi- 


though the flames of brimftone may be allow- 
ed to be ſomewhat mere durable. than the. 


flames of vegetables are wont to be; y et it is 


nat ſafe to conclude, chat ĩt was meerly upon 
— of lair native vigour, that the 


flames above mentioned laſted io long. in our 


Fon wefrrmed w chere, that there wi 
intenſe heat of the iron to 
9 eg capable of flaming on it, 

2 of air Was 
withdrawn. For which reafon it ſeems e. 


pedient, according to what | lately intimated, 


that the won, that is to keep it melted, be of 


a good thickneſs, that it may the longer retain 
a competent; heat; and we thought it contri- 
buted to the ſucceſsfulleft trials we made, chat - 


EXPERIMENT 11. 
o the Lafting if the flame of a \metalline ** 


23 in the ſame vacuum. 


HOSE ſulphurs, that chemiſts call me- 
talline, being ſuppoſed by many to be 
of a euch more fixed nature than common fub- 
phur, and it being indeed probable . 


that in them good ſtore of very minute 


ticles are crowded together, 1 thought fit to 
try, whether à body, wherein a vulgar che- 
miſt would think the ſulphur of a metal to be 
the main would | afford in our va- 
vigorous or laſting flame, than 
that of common ſulphur. And, though I will 
not here trouble you with my particular ſeru- 
ples about the chemiſts docttine concerning 
falphurs, nor with the grounds, on 
which I deviſed the following inflammable ſo- 
lation of Mars, (for I do not now give it a 
more determinate name) which ſome chemiſts 
will not perhaps diſlike ; I ſhall here annex the 
enſuing tranſcript of the trial inſelf. 
Havino provided a faline fpitit, which 
by an uncommon way of preparation was made 
t into a 
vial, capable of containing three or four ounces 
of water, a convenient quantiry of filings of 
ſteel, which were not ſuch, as are commonly 
to chemiſts and apothecaries, 
(choſe being uſually not free enough from ruſt) 
1 had a while before cauſed to be 
purpoſely filed off from a piece of good ſteel. 
nn,. * moiſtened in the 


"=p 


e drenched eee 8 . 4 ment — glaßß 3 


| pie ſtinking 


® Mz Vor of metalline ſteams 


participating 
us nature, and joined with the 


to; be here diſcuſſed. -But whenceſo- 


mable. it was, that upon the approach: of a 


into a receiver, jr Ie, — 4 


1 ſtinking ſmoke-proceeded, ſo inflam- = of, 
ted candle to it, it would readily enough "= e1 
. and 3 Om | 


ew very hot, and belched up co- and yet found not in two or - three -ſeveral 
— 9 which, whether they trials, that aſter the pump began to be move 
Hiſted altogether of the volatile ſulphur of eee | 


riot tinted flame in chat ea " 
uch, if at all, mor 


pa | | 
5 | — ef — an hour, estimated by 
- aa . OI of the menſtruum, is not ne- a minute wacht: ore 


Arp becauſe — * iv c en we | 
— 


L. rye allienod, chat aboun- i cine ahve. 


3 on, upon the firſt ſuck the: fame p 
ppeared four or five times as great things h 
4h ans the ep? Wi 2 her 
ing key e 
the tincted flame laſted once a "minute, and A 


ſuddenly a 
as before: Which Laſcribed to this, that upon 
the withdrawing. of the air, and 00 

the weakning of its great ſtore of 
bubbles were produced in the menſtruum, which 
breaking could not but ſupply the neck of the 
vial with ſtore of inflammable ſteams, which, 


e fie without ſome be 
the ſecond exſuction b of the air, 


noiſe: upon 
the flame: blazed out as before, and ſo it like- 


wiſe did upon: the third! exſuction, but after 
that ĩt went. out ; nor could we re-kindle any 


fire by haſtily removing the receiver; only we 


found; that there remained ſuch a diſpoſition 


in the ſmoke to inflammability, that holding a 
lighted candle to k a flame * \ re- 

| kindled, . 

M 11 1 . m. 


5 1 


hlegmed ſpirit of wine being a pure æthereal 
iquor, which does not, like combuſtible ful 
phurs (whether vulgar or metalline) emit an 
viſible ſmoak to-ſtifle the flame (into which 
may, in the free air, be tot y refolved';! 
this ſpirituous, and thus qualified liquor, 
could be N N aſſociated with a metalline 
body, the reſulting flame might be more 
than ordinarily vigorous and durable : I re. 
ſolved to make an experiment of this ſort, 
55 having by a Way, that I delivered in ano- 
er pa 
Flames united meh, rectiſied 8 of 
wine with a metal, that t would 
both afford a conſpicuouſly tincted ne 3 we 
2 this mixture into a ſmall glaſs-lamp, made 
and furniſhed with a very ſlender 
„ Which the mixture would not burn, 
whilſt there was liquor enough to imbibe it 
well; and putting this lighted lamp into a 
convenient place of: a receiver, that was not 
fall, ſince it was able to contain: _— two 


mY 


* 
- 


Of abe duration of 'the flame of ſpirit 9 
b impregnated” ee? 4 7 K. 25 * . W Fed 


rr 


8 2 Paradox about the fuel of 4 


nent writers, both ancient and modern, tell 


half, and another time langer. 


Tu turning key being 1 


be e 


3" 8 4 a FF: {Fs 18 


begianing, two minutes or 


hi 14 Mako * * 31.3% 


eter. - 


oY A pipe bedded: in che cement at the bottom Z 


of the glaſs, and eee e 
orifice almoſt of the | bigneſs of tliat filled by 
the turning key, which key was then removed 


from the top; the tincted ſpirit ſeemed to burn 


very conveniently, as if the flame would have 


burned very long, if we would have Permit : 


ted it ſo to do. * 4. 4 #4 


Tux orifice at the top L en with 
the turning key, — the pipe were leſt 
open at the bottom, e e e 
ſeemed much to decay, and ready to expire ; 
por I cauſed one . 


vigarous, yet we 
minutes; and then 


d L * 
Drain oliver chore fa 
oblerving it to be manifeſtly ſtronge ger, than 


it was, when we 


to refreſh it with the 
bellows, we ceaſed 


m blowing, and found, 


chat though the glaſs- pipe was ſtill left open, 


yet within about one erer the * was 


| Wb + *# 755 5 — . 
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1 ay 
of the conſervation of fame under water... 


RE better to examine the neceſſi 

1 är to flame, 1 thought fit not on 85 
hor evi ſeveral trials mentioned in this pa- 
per, Whether it would live in a medium much 
thinner than air; but alſo to try, whether it 
would be able to continue in a medium many 
hundred times thicker than air, namely in 


Vater. | 
I doubte * rot but many would think this 
both an 0 and 4 needleſs inquiry, ſince emi- 
3 
withiour — That 18 and en 


4 berwint bann 2 Aa 


1 N vu I had never the > therefore would continue burning, til it wal 
Sd une ed beable co male them do ſd ; conſum dee. 

and may de allowed to doubt, whether theſe It is probable, that moſt men. vil nA 
wo notwithſtanding their confidence, de- from this experiment, that. air is not ſo abſo- 
rer whit they'affirm, upon experience, not lutely neceſfary to the duration of flame, as 


bare tradition. And thbagy in colob/ared-av- - forme other of onr- trials ſeem to argue; anti 


thors have met with divers receipts of malting that there ought to be a difference made be- 


fitioris;that' will not only burn under tween ordinary flames, and thoſe, that burn 


watery" but be kindled/by"irz-yer'F have found with an extraordinary vehemeney. But my 
tho 1 had occafion'tos'confider;” to be fo defign being, as I long'fince intimated; rather 
For ſo darkly (and ſume of them I fear to relate trials, than debate hypotheſes, I Hall 
ny y) ſet down, _ by the following com- only add, that it may be pretended on the 
how flight ſocverit may ſeem, I have behalf of the opinion, that this experiment 
| able: to do more, than with things they ſeems to diſprove, that, not to mention the 
7 pelle very promiſingly of ; ſince, though it _ that may lurk in the pores of the water, 
Will not be kindled by water, yet being or that, which may be intercepted between the 
once Kindled, = Will-continue: 0 burn under little grains of powder, whereof the mixture 
Aub ase might be — chat to be of ſuch a texture, that in its very for- 
whülſt the mirture continued under water, it mation the corpuſcles,” that compoſe it, may 
did only, as it were, 'vehemently ferment, or intercept ſtore of little aereal particles between 
ſuffer à violent agitation of its parts without the very minute ſolid ones; which thoſe cor- 
having them kindled, till in their aſcending puſcles are made up of. And this inexiſtence 


they were actually fred by the contact of che of the air in nitre may be probably argued / 
air incumbent on the ſurface of the water; from the great windineſs of the flame, that is 


to obviate tlils ſuſpicion (L ſay) we were care · produced upon the deflagration of nitre. Ac- 
ful to try the experiment, not only in other cording to fan ſurmiſe, though our mixture 


veſſels; dut im à large glaſs, the tranſparency burns under water, yet it does not burn with- 
of whoſe ſides} as well as that of the contained out air, being ſupplied with enough to ſerve 
water, would perinit us to ſee, for a while, the the turn by the numerous eruptions of 1 


burning of our compoſition, which was ſome - aereal particles of the diſſipated nitre itſelf. 


this: ve took of gunpowder three ounces, of Beyliano, that there might not be any air, or 


5 . burned . —＋ one drachm, of good at leaſt any quantity worth heeding, intereept- 
ed between the convening particles, that by 
f a drachm, of choice ſalt- petre near à their coalitions made up the nitrous corpuſcles, 


2 or flower of brimſtone a litle leſs than 
takes and a half: which ingredients being which, in favour of the neceſſity of air to flame, 


well reduced to powder, and diligently ming- may be pretended. to be. but ſo many little 


led without any liquor, either a large gooſe- empty bubbles cloſe ſtopped, whoſe moiſter 


il, whoſe feathery part was. cut off, o rts may, hy the that kindles the nitre, be 
Aide of a tobacco-pipe, Feeder or K uch Ada H, 4 in that eſtate emulate 
ſong, and well ſtopped at one a had its air, and 1 wiolench) burſt their little priſons, and 


cavity. well 

which, D 
if it did not operate too e or waſt te gate bh; or A ſuch a flame, as is wont to be 
too ſoon :) for the kindling whereof, the open 


orifice of the quil or pipe was carefully ſtopped bodies ; _ yet this rarified ſubſtance, that 
with a convenient quantity of the ſame mix: thus ſhatters the nitrous particles, may real 


türe, made up with as little chem mical on” & be no tie and laſting, ar, but only vehe⸗ 


water, as would, bring it to à fit Confiſtenet. mently agitated vapours, which Preſently, up- 
This Wild- fite "Was Ended in Hy Ar, and the on the ceſſation. of the heat, return to liquor; 
dil or Pipe, ether with a weight, to. Which as we ſee, that the vapours of an Folipile, 


Water, where it Yo uld continue to burn, as and a temporary wind near the hole they 


other ſigns, 


from being acceſſible to the water (that would ſmall diſtance off the inſtrument return into 
have diſordered and ſpoiled. 1 at any other Water. Py 


1 matter iel e dut with f 
1 as did inceſſantly beat off the neigh-. 


bouring water, and kept it from 0 into rbear to mention them in A ns: MO 


ke ae the 5 s . 10 be RY, hiſtorical. 
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coonſiſts, che ſalt- petre itſelf may be ſuppoſed 


times with: 4 weight detained, and ſometimes' Ox this occaſion I remember, that in ano- 
wien a forceps held, till it was confuined;: 2 ther paper I felate, that for divers Purpoſes; 

way under the ſurface of the water. and among them to remove this ſuſpicion, I 
| Tun "way of making the experiment' i is i ſurceſsfally tried to reproduce- nitre in Vacuo 


wder alone might _ land in numbers enough to male their aggre· 
unctuòus and truly combuſtible 


Was tied, to Krep it from aſcending, was that iſſue out after the aereal particles have 
lowly. let on 0 4 convenient depth under been expelled, though they make a great noiſe 


appeared by the great ſmoak it emitted, and ſtream out at, and would perhaps, if that 
as. it did in the air; becauſe the hole were cloſe ſtopped, break the Zolipile ; 
ſhape of the quill or pipe kept the dry mixture yet are not true and permanent air, but at a 


Bur though I could ſuggeſt other ſuſpi- 
dns and conjectures about the incluſion of 
; 4 between the particles of falt-petre, yet 1 
0 
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* — dr ;heeding it, to ſome 
the iron, which we had formerly em- 
Ployel vn kindle ——— 1 0 
not been, that, beſides other things, I remom- 
bered, that we had juſt beſort kept it red-hot - 
in tho fire, gnd-conſequently: muſt have burned 
away any bietle brimſtone, if there were any, 08 
that d 80 it but though we much won- cal dum) that wil de, at leaſt} Ne. 
0 N IE: duced without the concutrence of the ar, 2 
wosld pot let any: that of common ſulphur, anch continue. 
haſten its X 
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of a turning key, let dem te the flame 3 
of the match thus flamed away, yet the re- 
maming part, Which was 4 mes piece of card, 

- was not thereby turned into flame, nor in moſt 


> though, as Fremember, the match had been pur- 
lk poſcly dryed before-hand to facilitate its in- 


"EXPERIMENT iI. 
A ſtrange experiment upon gunpowder, ſhewing, 
Fr n „ 244 though it were fed iiſelf, yet it would not 
ZZ YO Re, Roe OY Th4 Conte pra tp vacuo Boyſand, 

< —_ 8 . E preceding trials may ſuffice to ma- 
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flame, without the help of air, from one body 
too another, even when the bodies to be kindled 
are of a very inflammable nature. But be- 


any bodies, that we converſe with here below, 
did, 2 ſach celerity, as in the con- 
upon tiguous grains of der; a great heap 
- — in the twinkling of an 
| eye, be turned into flame by propagation from 

any one ſmall kindled grain; nothing ſeemed 
ce fltter to manifeſt, how much flame is beholden 
ts air, than if ſuch an experiment could be 
it, made, as might ſhew, that, even amongſt the 
* contiguous grains of kindled gunpowder, flame 
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air. | How far à trial of this nature may be 
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. 
W took fome paper, and laying it upon 
ſome convenient part of the 1 of the en- 
. ve made upon it a train of dry powder, 
4 zus the: glaſs would well cover; then, 

carefully faftening on the receiver with good 
cement, we ſolicitouſſy pumped out the air; 
which done, we took: a good burning-glaſs, 
and about noon caſt the ſan-beams through it 
| chat to be on upon the train of ſome gunpowder : where, 
beft ſide of the receiver,” affirmed, he plainy though che indiſpoſition to accenſion was ſo 


f 


Fi 


1 2 


Sg, 
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for the farm of che brimſtons/ reached! the rest, that the powder did not only ſmoke, but 


ice; whbut being able 00 make it flame, melt without going off, and the operator, 
Winch ſeemed the leſs to he doabted of, ba · though verſed in ſuch experiments would not 
camphie was by help of the turning allow, that it would ſignify any thing to con- 

and if it had 'af- tinue the trial any longer; yet, upon my being 

odſtinate to proſecute it, he, being willing to 


that the receiver,” we had been hitherto fain to 
uſe, was ſo padus, as to reſiſt the entrance of 
many of the beams, that ſhould have their ope- 
ration upon che powder: whereupon taking a 
finer glaſs, that was lately come in, we laid by 
the former, and employed that, which, by 
reaſon- of its tranſparency, - ſo little weakned 
the beams of the ſun, that being according to 
my direction held obſtinately upon the ſame 
parts of the train, they were able to fire ſeve- 
ral of them one after anpther. But though 
d. the” fun could thus kindle the powder, yet it 
1 evuld not make the flame propagate, but only 


dle and fly away, leaving the reſt unaltered, 
as I args obſerved, finding ſeveral little 


det maſſes of colliquated matter in ſeveral places 
; K 1 44 * ? FS. WI I | of 


very hot iron a 
piece of card dipped in 


the hot iron. But #hbugh the ſulphurated part 


259 


t - places ſo much is fenſibly ſeorched or blacketl; 


y Ie nifeſt che difficulty of communicating 


uſe cauſe there is no/propagation of flame made in 


would not de [propagated] without the help of 
made in our engine, the following narratives 


follow the experiment, rationally conſidered, 


3 i r thoſe parts, that were melted, did at length kin- 
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the beams of the ſun, concentrated on it by a 
good double convex burning glaſs, 


liquated maſſe ee to the reſt of 


kindled readily; and 9 wg ws oma all away, 2s ſoon 


— e, 
; R l 


mae ks ay AN Srl? "the 


\OR fartter confirmation * 10 oad. an 
experiment, 1 ſhall alſo add a ſhort ac- 


count of another made re 


A maden; = 
— — whether, by the help of one 


of thoſe little inſtruments, that are now uſed at 
London, to txamine' the ſtrength of powder, 
ve could find any difference made by the ab · 


ſence and preſence of the air, in the reſiſtance 
of the inſtrument, or the effects of the pow- 
der on it; we faſtened it toda competently 
heavy and comtnodiouſiy ſhaped weight of 


lead; and when it was carefully filled and 


rimed with powder, we placed it in a receiver 
of a convenient bigneſs, whence: we pumped 
out the air after the uſual manner, and perhaps 


with more than uſual diligence. But though 


at length, after che powder had long reſiſted 


it did, as 1 
expected, take fire at the touch-hole, and fill 
the receiver with ſmoke; yet this kindled 
powder could not propagate the flame. to that, 


which was in the box, - how: contiguous ſoever 


the two parcels were to one another. And 


when the inſtrument was taken out into the air, 


(by which-it-appeared; how free the touch-hole 
was) as ſoon a ever new priming, with the 
ſame ſort of powder; was put to it, the whole 
very readily went off: and when, for further 
ſatisfaction, we cauſed the inſtrument to be 
new. charged, and upon its taking fire only * 
the touch-hole in the exhauſted rectiver, we 
ordered new priming to be added, without 1 
much as taking the inſtrument out of: the re- 
ceiver, though afterwards the receiver wa 
cloſed again, but without — r- of i 
air; the powder, though cloſely ects tay 
the glak, did readily go off, as well that, ich 
was in the box or cavity: of the owder-trier, 
as that, which lay on the outward-part-of: =o 
inſtrument. And this trial, for the main, w 


wn with the-kike fuccels., 46:43 Ay” Rey 4 > | 
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EXPERIMENT V. 
e mentioning” two differing trial, with as - 


- differing” r to' . graphene in | our 


5 vacuum. 


Vo will 28 bets, that 5 event 
1 108 the > OCD TOR ah I 


direct b that ha of the little — 2 


s, deen ar of in-this p 


have. 3 


marily il oy 3 
ole. LA fey ſmall. comms of 
in included: in a Very N 


gunpowder being 
bubble freed From 3 its air, and ſecured againſt 


the retum of it, or any other, and then ap- | 
plied warily to. coals covered ales, 2h ; 


not g off, nor bum, but.afforded; a little yel- 
.. 


* . — _ 


nn 


being provided, each of them; with 
a, greatee,quantity of, powder (though ſcarce 
enough to promiſe ſuch an effect) a while after 


they were put upon quich coals, Sch of them F 
was blown in 4 like 


that of a 


deed] -- define An 3G; x $3 2: 27 Hit 
\ Tas event zol this 7 at / firſt ſight 
to contradict the inference, that . vou 
have drawn from. the 


IPs becher this way-of trial be as proper to 
give ſatisfaction to the curious; as that, made 
with the ſun-beams, was. And 1 Kavelit to 
be conſidered, whether or no it may not be 
doubted, whether the going off of the , gun- 
powder was cauſed hy a ſuoceſſive, though ex- 
ney ys Propagation. * 1 —_— from 


the heap! ee "ing wi 
acted on by the-fire; they were 
as to ſenſe, all at Foam Bon 
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and . [that gg may a ants pu 


inte de nature of the vital flame in 
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principle of — ll 
by themſelves, as many as 

E out being ſolicitous, that —— 

be quite differing from each other; becauſe in 
ſo new and nice a ſubject, the affinity, that 
may be found between ſome, either in regard 
of the ſubjects expoſed to trial, or in the man- 
ner of making it; may be uſeful, if not ne- 
oeſſary, to confirm thing by the reſemblance 
of 2 or — 
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Wherein the durutioms of F. ce lt of F an anal, 


and of the flame of ſpirit ef wine,” included 
Y * togetber'; ina hoe 70 9 compared. 


XX E took. ſome highly. reftified ſpirit- of 
into a F mall 9 — ſhaped 
and purpoſely blown with a very ſmall —— 
at which we put in a little wick, 
ren 2 Leader. 

Ws alſo provided a tall. gr Ie 
which was in length eighteen inches, and con- 
tained above twenty pints of water. This re- 
ceiver, which was open at both ends, was at 
the upper orifice. (which was not wide) covered 
with a cur plate, faſtened on very cloſe with 
good cement, for uſes, whoſe mention belong 
eth not to this place; and for the lower orifice, 
which was far the wideſt, we had provided a 
braſs-plate furniſhed withacompetentquantityof 
the cement we employed to keep the air put of 


7 
iy 


[ 


and cement, we could ſufficiently cloſe the lower 
orifice (though a wide one) of our receiver, 
and hinder the air from getting in at it. 
.Tmest things being thus prepared, we took 
the ſmall glaſs lamp above-mentioned, and 
having lighted it, we placed both it, and a 
imall bird, (which was a 'green-finch ). upon 
the braſs plate, and in a trice faſtned it to he 


lower orifice of the einer. and then watch- 
Vor. A 
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2 LY Bs 
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the pneumatical engine; by means of which plate 
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ed Seewen which-was, that within two mi- 


nutes (as near as we could eſtimate by a 


ir minute-watch) che flame, after having — 


times almoſt quite di was utterly 
extinguiſhed ; but the bird, though for a while 


he ſeemed to cloſe his eyes, as though he were 


122 appeared lively enough at the end of the 
third minute z at Which time, being unwilling 
to wait any longer dran of ſore voc | 
tions, I cauſed him to be taken out. 
„ Arrx!. the had for a pretty while, by-be- 
kept in the free air, + recovered and re- 
freſhed himſelf, the former trial was repeated 
again, and at the end of the ſecond minute, 


the flame of the lamp went out; but the bird 


ſeerned not to be 1 by being more 
there a while longer. 

+ ArTER this, we put in, tbgecher: with the 
famerbird, two: iger lamps at once, viz. the 
former and another like it, whoſe. flames, ac- 
cording to expectation, laſted not one whole 
minute, before they went out together. - But 
the bird appeared not to have been harmed, 
after having been kept five or ſix times as long 


before we took off the receiver. 


An the tall receiver above — we in- 
cluded a mouſe, with a lighted lamp filled 
with the ſpirit of wine; but before the expe- 
riment was near finiſhed, the mouſe, being at 
liberty within the glaſs, made a ſhift to blow 
out the flame; which being revived without 
taking out either the lamp or the animal, the 
ſpirit of wine burned about a minute longer, 
quring which time the mouſe appeared not 
to be grown ſick, no more than it did after- 
wards, when, for: ſome minutes: after the ex- 
tinction of the flame, he had been Keps in the 

lame cloſe and infected air. | 
; AFTERWARDS we placed the ſame mouſe 
in another receiver, which ſeemed to be by a 
third part leſs capacious than the former, and 
in it we alſo fixed a piece of flender wax candle, 
ſuch as is wont to be made up in rolls, and em- 
Ployed to light tobacco. This candle con- 
tinued burning in this new receiver but for one 
minute, during which time it emitted ſtore of 
ſmoke; but this not hindering the animal to 
appear lively enough, even after we had kept 
him much longer in that infected air, the ſame 
candle, without being taken out, was lighted 
again, but burned not ſo long as before; yet 
it ſufficed to darken the receiver, and therefore 
kane much to clog the included air, in 
Xin Which, 
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about two inches in length, 8 
in breadth, which had been, juſt before it 
blown with à pair of bellows, 
that ir might. be Reed from aſhes, and tho 
roughly kindled ; and made haſte to p 
out the air. Thi diligence was conti. 
not only till none of the fire. could be dt 
cerned by any of the by-ſtanders, but till, in 
our eſtimation, (which the event juſtified) it 
was irrecoverable by the admiſſion of the out- 
in found the 
bind very fick indeed, but yet capable of a 
very quick r And this experiment 


Was, with the ſame animal and coal 
tried over again with the ſame ſucceſs. - 


' WHETHER this furvival of animals, doe. 
only to a flame, that emits ſtore of fuliginous 
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flame making a great waſte of the aerial ſub- 


upon, and * 
= enough to keep alive the more tem 0 


and perhaps ſome other, concur i th phe: 


ak my 


N . Pp. * . _ 5 os 
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par ns) I ſhell ſubjain on this bocaſion! ſome 

made on glow-worms, Which elſe ſhould 
of tine about 
the- onlnſirs beta air . 


7 hid pen + lk finer glak than ordinary, 
= le would hap- 
n: err ſe re- 
might 

inſocta, we waited in the 
dark, til that-was conſpicuous, and then or- 
dered the ait to he r | 
n . 


_ _— while in the receiver, we 
— Si whoſe Preſence, as we 
looked for, * 
ies abſence had d us of. This 
ment was with one more of t 
ſecte z and the event was, that they — 
gradually Joſt cheir hight by the exhauſtion of 
the receiver, and regained it, with ſome in- 
creaſe; as was judged) by the return of the 
air. And in this experiment we let in the 
air by degrees, and with an interval or two, 
to obſerve, as we did, that, as the diminution 
of light was greater and greater, when the air 
was more and more withdrawn, fo the re- 
turning ſplendor was gradually increaſed, as we 
pleaſed to R 


worms. | 
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I chat the diſappearing of che Behr in our 
receiver. did not fo «mach N 


e . 
- then gut of the country to London, that thi 


88 dead, as Far as we were able 


adge, and finding bim to retain 2 conſi- 


W © Tb degfes of luminouſneſs in the under 


part of his tail, we put him into the ſmall re- 
ceiver formerly mentioned, to , whether, 
after che death of the animal, che ining mat- 


ter would xetain its fornier properties; but at 


. The firſt tithe the air was pumped out after the 
„ ofa) manner, the light was not only not abo- 


| a power of - 0 er i "a > th . N and ©. i it 
the opacous Df e ee might, did, When the air being let in, an again wit 
finding perf prejudiced by the a . nv drawn, the trial was made a Pork time. 


ing of the air, hide their light from our 

without loſing it, till deg ain refreſh 

the return of the air, ty mip b wid 6 
again into the tranſparent part of 


protrude it. 

' their tails. This ſcruple ſeeming 
upon the nature of — thing, thought it 

Sauk while to remove it by the help 

ther obſervation, that I long ſince made, and 

have mentioned elſewhere about glow-worms. 


Which is this, that, il they be Kilel Wind 4 


they are ſhining, their luminous matter 
continue to ſhine for a good white after it 


taken out of their bodies; and . accordingly. 
having put ſome of that, we took out of 2 


forementioned inſocts, upon a little paper, and 
included it in the receiver ve employed, the 
candles being removed, we perceived it to 
ſhine vividly enough before the pump was ſer 
on work, and aſterwards to grow dimmer and 
dimmer; as the air was mote and more drawn 
out, till at length it quite vaniſhed; and it 
re· appeared immediately upon the air's return. 
This 
with the ſame ſucceſs for the main. But we 
took notice, that the luminous matter, after 
the air was let in, ſeemed to us not TY 
have regained its former degree of light, but 

ſenſibly increaſed it, (as it once happened alſo 
min the nt made on the living worms ) 
- which, whether it was cauſed by any real change 
made by the receſs and acceſs of the air in 
the matter itſelf, or by the greater accuſto- 
mance of our eyes to the darkneſs of the place, 
I diſpute not; and ſhall only add this phæno- 
menon of one of our trials, that having a mind 
to ſee, whether a very little tion of re- 
turning air would not ſuffice to reſtore ſome 


little light to the diſappearing matter, it was 


ſomewhat ſtrange to obſerve, that ſo very 
{mall a quantity of air, as was jet in before the 
light was revived, was enough to make it be- 
come plainly viſible, though but dim ; in which 
ſtate it continued, till we thought fit to let in 
more air upon it. Farther trials I could not 
make with theſe glow- worms, having received 
them but that night out of the country, and 


being the nert morning to begin a journey. © 
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FTER the lately mentioned trials we 
A .made with the glow-worms, having 
procured two or three other of thoſe inſects, 
N one was judged t9 be as __ as three 


by wie tried i 
to be ene 
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experiment was reiterated twice more 


not adviſe a 


„being . to 8 the experiment 5 
t further, 1 cauſed the receiver 

| fic pot whey ay why =O 
ar rceived, that t t to 
din 0 War was en and laſt 
of all, it ſo diſappeared, that the by-ſtanders 
could not ſee it; whereas upon the readmiffion 


of the air, 2 light ſhone vividly as before, if 


„This iment was reitera- 
| wm the like ſacceſs, ind i in both theſe times 


not more bright. 


| 1 to the light of the dead one, 
and . a Rving one, that we included with it, 
to be able to dd them together; though 
chere 88 this dif] l betwixt them, that che 

the dead worm was much 
larger N that of the living, and the light of 


the latter ap greeniſh blue, 


peared of a very 
whereas that of che former ſeemed to be of a 


* white yellow, 


EXPERIMENT vi. 


Made to aan, whether animals te laue | 
dead than alive. 


＋ is a W 0 taliton, that bodies, when 

dead, are much heavier than the ſame were 
when alive: the matter of fact being taken for 
granted, ſome will perhaps aſcribe the change 
to the utter inability of a dead body any way 
to affiſt thoſe, that endeavour to remove it. 
But, according to the general opinion, this 
difference proceeds from the total extinction or 
receſs of the ſpirits vital and animal, which be- 
ing ſuppoſed to be not only agil but light, leſ- 
ſened the weight of the body they enlivened; 
and flame being conceived to be the lighteſt 
among bodies here below, it is not improba- 
ble, Ras ſome will afcribe the phænomenon to 
the levity of the flame, which by being diffuſed 
through the body of an animal, and vivifying 
it, deferves the name of vital. But I would 
to rely on this conceit, till they 
are duly fatisfied of the truth of the matter of 
fact; which becauſe I have not yet found, that 
any has endeavoured to try, I ſhall on this 0c- 
cafion give you the following tranſcript of one 
of my notes about ſtatical experiments. 

A mouſe, weighing about three drachms 
and a half, being put in one of the ſcales of a 
very nice balance, was counterpoiſed together 
with a ſtring, that was tied about his neck like 
a nooſe, and after a while, by drawing the ends 
of it, was there ſtrangled. As ſoori as we 


* 


judged him quite dead, we weighed him again, 
and though nothing was ſeen to fall from him; 


yet 
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grain Which Frobably proceeded from the a- 
Polation of divers ſubrile particles' upon his 


violent and convullive ſings "with death. 
But this was no more hn Rr experiment. of in another: animal. of that 


this Kind, made me years. ago, induced me 


q to expect and foretel. 


5 AFTERWARDS in a larger balance, but a 1 ſomewhat above 4 1 Fl . . 


very good one, by Irpoſely made for nice 
iments, we too 

tween ten and eleven ounces: in weiglit, a 
cauſed” him to be ſtrangled on the lame ſale, 
8 he. bac been 47 50 00 he could. not 


15. an to TER 0] HEY my thoſe. natur- 
1 lifts, that hold the ſeeds of Hing « creatures 


to be i an 0 the, hypo- 


* 


minal principles, ox rudiments: of animak, the 


manifeſt operations of life may be excited 
| without the concurrence of the air; whoſe in- 
tereſt in the production and conſervation of 
flame may be gathered from the foregoing ex- 


iments. For, it ſeems likely to prove no 


inconſiderable, diſcovery . in reference to the 


lately mentioned W if it be found, 
ife in ſeminal rudiments 


of the air to actuate it. 

1 thought fit, therefore, notwithſtanding the 
great and almoſt inſuperable difficulties, which 
it was eaſy enough for me to foreſee I, ſhould 
meet with, to attempt the hatching of eggs in 
our vacuum: but though I made ſome unſuc- 
ceſsful trials of this kind, in order to a diſco- 
very about reſpiration, (not here to ſpeak of 


_ the attempts I made about the animation of 


putrid matter,) yet leaving the mention of 


them to its proper place, I ſhall only take no- 
tice in this, what directly concerns the preſent 


inquiry. Conſidering then, that pregnant fe- 
males cannot be made to live and bring fo! 
young in our exhauſted receiver, and that the 
of birds, and ſuch greater animals, do, in 
the colder climate of ours, require to be 


hatched by the incubation of the females, or 


other birds; I thought the fitteſt ſubjects 1 


could both make choice of, and procure for 


the deſigned experiments, would. be the e 

of ſilk- worms. For, having many years — 
tried ſeveral. things about thoſe inſects, and 
among others found, that their eggs would be 
hatched, not only by the heat of one's body, 


4 


not . 88 W ee elſewhere 18 


expe- he, 
Wet on Nee ef en 


* 


a 3 18 Wt. . 14 G 77 91 13; I's 8 9713 410 Hr 1 r I 3 


_ ceivers,. to be 


My od 2 


the life of ſo. very young creatures of that kind 
not to beeafily ' 22 for want of reſpira- 


Aon. And 1 8 that, for trial's e. 
another catlin of the ſame Iitter with this I Nee 
moatiened, being included ; 125 feceiyer, where- 


might probably 
haye been diſpatched. in two of three minutes 


1 the pumping out of air, WAS, kept ; 
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re be che tel — — how bn * 
warmth 12 the ſun even here in England, if 


they be kept ll che ſpring ben far endugh ad- 
vanced: remembering. this, I lay, I got a good 
number of ſilk · worms eggs and having cauſed 


three conveniently ſhaped, but very imall re- 
rpoſely: made, that | differed 
very little (and; that. accidentally) either in 


ſize or figure, we conveyed into each of them, 


together with a ſmall ſtock of mulberry · leaves, 
ſuch a number of eggs, as we thought ſufficient 
to make one morally ſecure, that at leaſt ſome 


of them were prolifck: this done, we care- 
fully exhauſted one of them, and ſecured it 
againſt the return of the air; the two others 
we left full. of air: but having left in one a 
little bas tor the air to come in and get out 
at, we ſtopped the other ſo cloſe, as to hinder 
all intercourſe between the included air and the 
external. All things being thus prepared, we 
expoſed, the receivers to a ſouth-window, where 
they. might lie quiet, and where I either came, 
or ſent to look on them from time to time; 
the ſpring being then ſo far advanced, that 
ſuppoſed the heat of the ſun would be of it- 
gel. ſufficient to hatch t ew in no long time. 
As to the ſucceſs. of this trial, my not be- 
ing able to find any regiſter of the particular 
phznomena, that, occurred, keepy me from 
venturing to relate it very circumſtantially; 
but this I remember in general, that both 1 
and others took notice, that in the unexhauſted 
receivers there were divers eggs hatched into 
little inſects, that perforated their ſhells, and 
crept out of them; though afterwards, for. 
want of change of food, or air, or both, 
s 'few or none of them proved long-lived. But 
though the eggs in theſe receivers began to 
afford Us: little animals in a few days; yet be 
eggs in the exhauſted receiver did not, 
many more, afford us any. And thoug 1 
wi 
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may be able to Fan e and partly | 
to diſcover, whether an animal, "that had long 
tived in our vacuum, would, When turned to 

4 fly, be able to Continue alive Without e 
Ng he had "never been accuſtomed. to, in its 
'priftiie fortn ot ſtate; We took divers of 
thoſe little frumming ereatüres, which in "it 
Autumn, eſpecially towards the end of it, 
- are wont to be turhed into ghats, and having 
put a convenient number of them together in 
2 fit quantity of rain-water, wherein they had 
been Folind and kept, into. A ſmall receiver, 
the air was pumped out, and the veſſel ſecured 
nft irs return, and then ſer aſide in a place, 
"where 1 could r that the * after ſome 
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what- would happen to ,animals, pers had 


been produced in a place free from the preſſure 
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the fumes re the upper part of the 
gag it was kept in, always reddiſh ; and hav- 
ing put but one ounce of it into à bolt-head, 


with a long neck, capable to contain, as we 


gueſſed, twelve or ſixteen times as much, we 
cauſed an equal weight of alcohol, or highly 


re&tified ſpirit of wine, to be taken, and a lis. 


TE took Ft ef titre) 5 ming tu 3 


1 55 aaa xpanſive, or 
| == tie e 21 


e 105 nitre, Fe ral 


| . into a ny _ large bolt- head 


furniſhed with 2 proportio 2 1 over 67 
. gly . 
à thin er, out } part o | 
air had been De and into erin 5 | 
had. conveyed a R. 1 
rectified pit of wipe: then being Y, gan by: 
fore was cloſed. with a ork Ie 

without untying or taking off 4 0 er, 2 
ſmall quantity, by gueſs not a quarter of a 
ſpoonful, of the alcohol of wine, was made to 


- run down into the ſpirit of nitre, where it 


my produced a great heat and eee ae 
lew up the bladder, as far as it would 
well ſtretch. filling alſo the ſtem and cavity of 
the glaſs with very red fumes, which 17 772 


tle of it being put to the ſpitit of nitre, ir — After forced their way into the open air, in 


ſently made io ſtrong and quick an; 


or exploſion, that ſome of it flew out of che 


glaſs, and hit againſt the cieling of the oo] , 
(where I ſaw the mark of it) and fi ng u a 


upon - I 
his face, that held the glaſs, made him think—= 
(aas he told me) that fire had fallen upon it, and 


made him run down the ſtairs like a mad-man, 


to quench. the heat at the pump. Beta 
bidding the laborant proceed more warily, 


anden him to put into the bolt-head * 
2 5 a ſpoonful of ſpirit of wine at a time; 


A at each of a pretty many affuſions, about cxplol ion, that perhaps you would think 


that I ſtayed to ſee the effect of, there would 


be a great noiſe, as of an cbullton though 


whick continued, for a good while, to aſ- 
rand in. the form of an orange- coloured 


EXPERIMENT II. 


Of an exploſion made with oil of vitriol and 
oil of turpentine, 


I. I had at hand the open: you have divers 


times heard me {| of, about heat, 1 
Id 2 ou the e o ſome trials 


more pertinent than deſpicable: but, for want of 
thoſe l muſt content myſelf to tell you 


general, 


\ 


been or ki 


12 N oil a ra vitriol, and 1 40 


e 77 


1345 N 
; and that even the openers her Page 
tte veſſel, ſhould ſtand at a convenient « 
| rance from the mixture. 


— * vu dio m 1 


N * * . 
7 be 8 1 N - \ 2 * 1 


Ma * s 


rice of a difficulty, which to me ſeems not un- 


eaſy to be obſerved, and yet very 8 
| 63.8 it 
Be Spe Bea ny vaſter R can move 
and act in the waters with a ſtupe — 774 
and yet it is affirmed by 


know it, that the blood TH. 5 es is ſtill 
actually cold: and I remember, I foundcthe 
blood even of thoſe I diſſected alive to be fo. 
From whence 9 moſt men, would argue, 


even in the” 
made no exploſions theſe being ſtill effected 


Of EXPLOSIONS. 


| gan, ane morethan this infttument ſhould be ſo warily inverted, © 


86 11 55 ſhould, without | 


3 


29% 


21 25 
* 


22 applications of the liquor: 


tor might get out of the way, 


the oil of vitriel, falling Nowly upon the 


S any 

Tk A r | 

| the rene io Las a 
a neigh eee write a letter, the 
n directions, 


To c uin quor, 
pon poured oe, came to work on the 
herewith it is wont to bw 4 


8 pieces, many 
P = kehr, and a pretty 
4 up with vio- 


T Remember not, that 1 FIR, 3 affenon lence atainſt the ny doublet and his hat, 
of exploſions in animals to haye talen no; 


ek off, and his face; eſpecially 
eyes, where immediately were pro- 


uced extreamly er tumors, which might 


1225 d that een 1 90 = 


orthwith Ghee ſome ſaccharum Saturni 
ater, an with a ſoft ſpunge keep it 
moiſtened by very frequently re- 
by God's 
leſſing upon which means, within an hour or 
that had been fo raging, was 


conſtant 


two, the pain, 


valt ſea monſten there; 94 taken away, andthe fret — gil of: vitriol was 


kept from ſo much as breaking the ſkin of the 
tumors, that it had made. 


Nair. accompanied with an n intenſe degree of 


t. 


Taz firlt part of the relation of this trial 


Ir were incongruous to my defi to ex- might haye been omitted, or at leaſt ſhortened, 
amine this difficulty, as it dirscli [NT | uleſs K deſigned to communicate unto you 
| exploſions, ſaid to be made in animals: but a way of doing what I do not know to have 


ſpeaking of exploſions in general, 777 2 I 
| might do the favourers of vital ones (if I'may 
ſo term them) no unacceptable piece of ſer. 
vice, by experimentally ſnewing, N it is nat 
impoſſible; though it bem very unlikely, that 
exploſions ſhould be made wpon rod Sour 
of bodies, which, whilft they ſeem to put one 
anorher into u ſtate of efferveſeenoe, are really 
cold, nayt colder than before their 
mingled. Of theſe odd kind of mixtures, 
remember I Rave in another ®-paper fer down 
ſome trials, that I made to other purpoſes, as 
well with two liquors, as with a liquor and a 
fold body; which later ſort I there mention 
my having made by an improvement of an 
experiment of the excellent Florentine virtuoſi. 
And among thoſe trials I ſind one, whoſe per- 
tinency to the matter in hand invites me to 
ander 4s mucb of ir, 28 is proper im this place. 
Tut were put two F powdered - 
| al armoniae into a 
hermetically ſealed at one end'j 'into'the ſame 
4 ſlender glaſt-pipe; furniſhed withytwo ounces 
of oil of vitriol, was fo put, that, when we 
pleafed, we could make the liquor run our - 
into the larger tube, which; after theſe things 
were done, was cloſed exadtly, ſo that nothing 
2 4 gt in or out. wt e was, that 


= e the pd of griaion of air, 5 


been attempted by others, namely to put 
bodies together, When and by what degrees one 
pals, after the glaſs, that contains them, has 

en hermenically ſealed up; which mechanical 
contrivance, eſpecially; as it may be varied, 
may be, as 1: have tried, uſefully applied to 


more parpaſes than it were proper here to take - 


I 


notice of. 

. Bur: Dope witha word or two tobachs 
ing the. foregoing experiment; I ſhall. only 
—— ang ND whe i hy F 

Way, tying a bladder ſo to the top 

2 bolr-head, into which we had before-hand 
put the ſal armoniac, that, by warily moving 
the bladder, whence the air had been expreſſed, 
we could: make ſome of the ſal armoniac, we 
had lodged in its folds, to fall upon the liquor, 
with; which it preſently made an exploſive | 
muxture, that quickly blew up the bladder, 


Zur theſe,” Sir, are bare conjectures, left 


tube, tobe, after a farther diſcuſſion, 2 Lr 


them worthy of it) determined by you, to 
whom. as theſe papers are addreſſed, fo they. 
te ul abe bythe wie of f. 5 


I am, 


8 ny 
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en a. 1 Bent 
have "anfirered, the eo firſt; that ſhould ex- 
: me (which happened to 


with a 


_ way: of rio 
writeno book i in anfwer.toany; that ſhould come 


forth- mine 3 for, not only-my; friends, 
but I, thought itenough for. e that ne+ 
ver was a gown- man; to communicate: freely 
his thoughts and experiments tothe: curious, 
without deſpairing, that thoſe f 


make their on way, and ſuch as were very 


ers, in i inquiſitive an age as ours. And in- 
deed 1 fl gel fn that either upon the | ac- 
count of my writings, or ingenious men's o- 
of them, I have had much cauſe to re- 
pent the keeping of my promiſe, notwithſtand- 

ing the writings, , that have impugned ſome of 
mine, but without much prejudice, that 1 


know of, either tothe propo 
propoſer of them. And therefore I ſhould 
vot at all — a defence of what 
VA A 


„ 


wes and Mr! Hobbes, J to ſlew, 
unacquainted | 
truchs, I would: afterwards 


that 
T to 


„ would meet with patrans and deſen- the 


ſed truths, or the 


is, — 5 2; 344 2 tk toy E 2 1 
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> puſs) the leaned Dr. > "5 
I had not ſopoſed, that it would not re- 

quire a bock, but might be diſpatched in a 

preface: kor having by me ſome little tracts, 


that ſhoulch though the doctor had never en- 
2 have been imparted. to the publick, 


that the new ex X ents Coh- 
in one ry wn them would by an 
brought to confirm — 
Kere oh nor row of other 

and enervate the doftor's obj ch 

comes, aol 1 chought I might, without long 
troubling the render or my ſelf, defend = 
J looked upon as truth, by anſwering ſore in- 
cidental of the doQar's diſcourſe, and 
referring the reader, for the main points in 


-controverly,between us, to thoſe experiments 


22 tracts, which clearly contain 
e deciding them. But yet this 


wecken would not ng haye 2 
me do write the following preface, if the c 
Jeet not been, wt 
ef fa much — with ſo 
much confidence 3 and though with very great 
civility to me, yet with ſuch ng 
make my opinions appear not only, untrue, 
on: and ablutd, that. I bc. his diſ- 
courſe, if unanſwered, might paſs for unan- 


Focrable, ly among tho learned men, 
. 


be apt to take his authority and his confidence 


how. liberal. fome men are of titles to the ar- 


for cogent arguments; and who (not obſerving 
nents 
So 


* F 
A hk * B great! 


Fe delivered for a derfionſtration in a 
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o, not being verſed in hydroſtaricks, would 


quenees upon the 


about religion, though it be very juſt to charge 
che ill conſequences of men's opinions upon 
"the opinions themſelves; yet it is not juſt, or 


at leaſt not charitable, to charge ſuch conſe- 
l ons, if we have no preg- 
ey diſcern them, 


they diſclaim them! And fince men have 


book of metaphyſicks, can be other than a uſually the fondneſs of fathers for the off- 


metaphyſical demonſtrasioh. The 


net, why Car- 


The gave thens- ſpring of their on brains, fcc net; * 
fore, that hat I judge tobe true, eu te hingſelf may nos fave qyerlobked the bad 
be made th paſs fot abfard, which ö & degree Inferencts, thar may be driwn from Ris prin- 
beyond what is merely erroneous, by being ſo 


| ſeverely. handled by a perſon of Dr. More's 


fame and learning, induced me to begin dhe 


following paper; which ſhould have | been 


_ 16 lengiben it beyond what was either neceſlisy 


me Ew thoughts and enperiments om the or 


caſions, that were ſuggeſted to me, cndewwuur 


and ſelf on:f& | 
ſteur des Carirs; or that ſo piercing a wit may 


vas forced to give him in 4 diſpute, which 
28 —— otherwife think hir 
| but little concerned in And he will, 1 


ing my opinion of the doftor's book, yet 1 
dare not forbear owning my not being ſatiſ- 
fiecl with that part of his preface, which f 
foul upon Monſteur des Cartes, and his phito- 
fophy. For though I have often wiſhed, that 
learned gentleman had aſcribed 10 the divine 
author of nature a more particular and imme- 
diate efficiency and guidance, in confriving the 
parts of the univerfat matter into that great 
engine we call the world; and though 1 am 
fi}! of opinion, that he might have aſcribed 
more than he has to the ſupreme 
firſt origin eee of things corporeal, 
without the leaſt injury to truth, and without 
much, if any, prejudice to his own philoſo- 
phy; and not ing myſelf to any 
ſect, I do not profeſs myſelf to be of the Car- 
teſian: yet I cannot but have too much value 
for ſo great a wit as the founder of it, and too 
good an. opinion of his ſincerity in aſſerting 
the exiſtence of a deity, to approve ſo ſevere 
a cenfure, as the doctor is pleaſed to give of 
him. For 1 have long thought, that in tenets 


o * a 


o 


they not © 


falls 


ciples, (if indeed they afford any ſuch) ſince 


divers learned, and not a few pious perſons, | 


and profeſſed. divines of differing - churches, 


burthat I was perfiiaded Nd e. n 
ſhorter than-now-it is, bar tit 1 dess perfide jected: are-condequent: 10 fuck: principtes,, chat 
nly ablolve them /as hurmleß, but 


wral religion. And B ſee" not, why ſo great 


and radiant à truth, as thar of the exiftence of a 
God, that hasi been. acknow 


ledged by fo many 
meer philoſophers, might not as well impreſs it - 
capable an intellect, as char of Mon- 


not really beheve he had' found ou new me- 
drums to demonſtrate it by. Aud ſince the 
learned Gaſfexdus, though an ecclefiaſtick, had 
been able, as well Eately, as largely o publiffi 

in J 06h curns himſelf; 
tkely, that fo rous a Wit as 


. 
- 


ſhelter himſelf from 


danger, - as in the moſt 


important points, that can fall under man's con- 


faderation,, to labour with great ſkill and in- 


duſtry to deceive abundance of ingenious men, 


many of whom appeated to be lovers of truth, 
and divers of them lovers of him alſo. And 
I am the more averſe from ſo harſh an opinion 


of a gentleman, whoſe way of writing, even 


in his private letters, tempts me very little to 
it, becauſe I cannot think him an atheiff, and 
an hypocrite, without thinking him (what 
Dr. Move has too much celebrated him) 10 
call him a weak head, and almoſt as bad a phi- 
loſopher, as a man. For, as far as I underſtand 


his principles, fome of the moſt important 
points of his philoſophy (which, if it were 


needful, I could name) are interwoven with 
the truth of the exiſtence of a God, or do at 
leaſt ſuppoſe it, and are not demonſtrable with- 
out it. Bur I muſt not prevent the Carteſians, 
who, now he cannot do it for himſelf, I doubt 
not will apologize for their maſter; though 
looking upon him as a great benefactor to, 
though not the firſt founder of the mechanical 
philoſophy, I could not conſent, by a total 
ſilence upon ſuch an occaſion, to become any 


way acceſſary to the blemiſhing of his memory, 


o 
[ 


that. of Monfieur der Carte could not have 


poſed his notions about the mechanical phi- 1 
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n 


pyeſternight, that I was; 


< cerned in the learned Dr. Mare's En- 


chiridium Metaphyſicum, I tlis day turned o- 
ver the leaves of one, which I have freſhly re- 
ceived: from the reverend author himſelf: and 


ing aided by; he. aries of che titles, | * W- 


y liglited on that part of the book, whoſe 

bert made me expect to find myſelf queſ- 
N there, as I preſently found I was. For 
though that civil adverſary is pleaſed to omit 
my name, and, the farther to diſguiſe it, em- 
ploys, inſtead of it, a great and unmerited en- 


domium; yet by the book he cites, and the 


experiments, againſt which he argues, it is very 


eaſily diſcoverable, that his objections are meant 
againſt me, who ſee yet no cauſe at all to be 


ſcrupulous to own my name, and the doctrine de- 
hyered in the paſſages hein, leaſed to oppoſe. - 
I, doubt. not but you will preſently deſire to 


1 what I this k of this many, RY 
work ; but when I have told you, that I. have 


ined time to peruſe only (and that but cur- 
the twelfth and thirteenth chapters, = 
will, 4 queſtion not, excuſe a perſon, that does 


exceedingly want health, and yet wants not 
almoſt continual avocations, if I now content 


myſelf to give you my thoughts of that part 
vf the newly · mentioned chapters, which pro- 
perly relates to me; I ſay, that part of the 
chapters, becauſe there are others, wherein I 
need not intereſt myſelf. For, to omit other 
„the doctor has, in the former part 
of the twelfth chapter, thought fit to ſeparate 
from my explication of the phænomena in 
n betwirt us that of the ny 9 


8 
Tron rs give me £ 


not at all be yet convinced of their being falſe 
ones. But in doing this, I ſhall not only, in 


requiſite to anſw 


themſelves, or to take thoſe little advantages, 


pains to infert thoſe, that are neceſſary for his 
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1 UN 
ter he employs in an ingenious diſpute a- 
gainſt thoſe; / that would have the nerial parti- 
. 
| ). pro re nata ;, which opinion no 10 
4 ee ray of; ee 
opt. 
Ir remmins then, that bebe ale hoſe df 
cores of the | twelfth chapter, wherein it is 
needleſs, that I ſhould make myſelf a party; I 
proceed / to. conſider thoſe paragraphs; which 
will be eaſily gueſſed to be levelled at my ex- 
plications, and by which I muſt confeſs, I can- 


compliance with my preſent haſte, but alfo to 
expreſs my reſpect to the learned doctor, for- 
bear to ſay any more, than what I ſhall judge 
the objections, that directly 
concern my on 1 without med- 
dling, by way of retaliation, with his hypo- 
v. ee e or endeavouring to ſet any 
| of his writings at variance among 


which are uſually ſought for by diſputants. 
I ſhall not trouble you, nor tire. myſelf with 
any ſchemes, ſince the doctor has: taken the 


purpoſe, in his book, and I have not my o 

at hand. Wherefore, not doubting, that S 
have by you thoſe books of mine he refers to, 
and ſuppoſing, that you will, whilſt you are read- 
ing, have alſo this book, with the inſerted 
ſchemes before your eyes, I ſhall not ſpend 
time on any further preamble, but immediately 
enter upon the conſideration of 83 * 
I am to auer. ? 


. 


"CHAP. . 


\ 


þ Tu. Arte explication of mine, that * 


learned doctor animadverts upon in his 


twelfth chapter is that, which I give in the 


thirty - third of my . e 
ments, touching the ſpring and weight of the 


air ; where I relate, that the ſucker in the air- 


of our engine, having been forcibly de- 
prel ed to the lower part of the braſs cylinder, 


which yet was carefully cloſed at the top, ſo 


SECTION. 


top of the cylinder, though it were clogged 


that the cavity of the cylinder was empty of 


ait; this ſucker, I ſay, would, in this caſe, 
appear I 5 to remount towards the 


with a hundred weight to hinder its aſ- 
cent. Which phznomenon I aſcribed to this, 


that the ſucker being, by the withdrawing of 
the air in the cylinder, freed from the wonted 
force of the ſpringy air, that endeavoured to 
depreſs the internal part of it, was not enabled, 


by the appendant weight, to reſiſt the Pn 
| "Rn 
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pft an atmoſpherical cylinder equal in diameter 


0 - x ; E dd; > N & F-3 & 5 
5 um. made a deſcription of my engine, 
which 1 Mall now paſs over) does in the third 


* ö 


# . * ff iv; 
to it, Which, prelſing againſt its lower or ex- 
ternal ſurface, endeavoured to impel it up. - 
Dae the doctor having, in the two. 


„ L 


pd nts 47 - 1 


Teich vs, that the corporeal cauſe, if there be 


Any, of the aſcent of the ſucker, mult be ei⸗ 


ther in the ſucker itſelf, or in the almoſt ex- 
hauſted cavity of the cylinder, or, laſtly, in the 
External air. * Which premiſed, pe does in the 
fame third ſection, and in. the fourth, endea- 


'vour to prove at large, that the cauſe is to be 


derived neither from the ope, nor from the 
other of the "two firſt. And therefore I, that 


maintain neither of the opinions he diſputes 


explications of ſome, that would folve_the 


againſt, ſhall leave rhoſe paragraphs of his 


| Untouched., Nor.ſhall I meddle with the fifth, 


— 


h and ſeventh, where he argues againſt the 


N n * 
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hznomenon upon ſome Carteſian, groun 


ſolution, that he ſuppoſes would be given of 


it, congruouſly to his own ſentiments, by the 


learned Regin. ; Theſe diſcourſes, .. I ſay, of 
the doftor's I leave untouched ; becauſe it is at 


length in the eighth paragraph, that he im- 
pugns that ſolution. of the phænomenon, 
which he aſcribes to me, whoſe opinion he 
firſt delivers, though not juſt in the terms I 
would expreſs it myſelf; yet I dare 7 A 


| fincerely, and fo near my ſenſe, that 


forthwith” paſs from the eighth ſection to the 
beginning of the ninth, where he begins to 
propoſe his objections, which he is pleaſed to 
oſher in with a complement to me, that I 
ſhould be very vain, if I looked upon as any 
thing more than a complement. 


To his firſt objeQion, propoſed in theſe | 


words, Primo enim, ſi hec ſolutio vere mecha- 
nica fit, que tandem cauſa vere. mechanica afſi- 
£nari polęſt gravitationis ſingularum particu- 
larum, totitiſque atmoſphere in ſuis locis? nam 
quod materiam ſubtilem attinet, &c. I anſwer, 
that I did not in that book intend to. write a 
whole ſyſtem, or ſo much as the elements of 


natural philoſophy ; but having ſufficiently 


proved, that the air, we live in, is not devoid 
of weight, and is endowed with an elaſtical 
power or ſpringineſs, I endeavoured, by thoſe 
two principles, to explain the phænomena ex- 
hibited in our engine, and particularly that 
now under debate, without recourſe to a fuga 
vacui, or the anima mundi, or any ſuch un- 
phyſical principle. And ſince ſuch kind of 
explications have been of late generally called 


mechanical, in reſpect of their being grounded 


upon the laws of the mechanicks; I, that do 
not uſe to contend about names, ſuffer them 


quietly to be fo: and to entitle my now exa- 


mined explication to be mechanical, as far as 
I pretend, and in the uſual ſenſe of that ex- 
preſſion, I am not obliged to treat of the cauſe 


of gravity in general; ſince many propoſitions - 


of Archimedes, Stevinus, and thoſe others that 
have written of ſtaticks, are confeſſed to be 
mathematically or mechanically demonſtrated, 
though thoſe authors do not take upon them 
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weight, for inſtance, be put; he, that ſh 


that the ſcales hang ſtill in æquilibrium, be- 


cauſe the equal weights counterpoiſe one an- 
other; and in caſe an ounce be put into one 
of the ſcales, and not into the .oppolite, he 


that ſhall ſay, that the loaded ſcale is depreſſed 


becauſe it is urged by a greater weight than 


the other will be thought to have given a 
mechanical explication of the æquilibrium of 
the ſcales, and their loſing it, though he can- 


not give a true cauſe, why either of thoſe ſcales 
tends towards the center of the earth. Since 
then the aſſigning of the true cauſe of gravity 


is not required in the ſtaticks themſelves, 


though one of the principal and moſt known 


| | | | qs, of the mechanical diſciplines ; why may not 
"and as well amply, as particularly againſt the 


other propoſitions and accounts, that ſuppoſe 
1 555 the air, (nay prove it, though not 
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PHE next thing the doctor oppoſes to. 


my explication, is a reſolute denial, that 


there is any ſuch gravitation, as Þ pretend, of 


bodies, or their particles, in their proper places. 
But becauſe, for the proof of his negation, he 
refers us to the next chapter, we ſhall hereafter 


have a fitter place than this to conſider it in. 


| THIRDLY, he tells us, we may juſtly 
doubt of the equal diffuſion of the ſpringy 


wad or the. preſſure of the air every way. 
n 


what ſenſe, in ſome caſes, I admit of a ſmall 
inæquality between the preſſure of fluids a- 
gainſt differing parts of a ſurrounded body, I 
have * elſewhere declared, and need not here 
diſcourſe of; ſince in the caſe before us, and 
in the like, that preſſure is inconſiderable e- 
nough to be ſafely neglected. And whereas 


our author thus argues, Semot4 vi elaſticd, Pag. 139. 
particulæ tamen atmoſphere deorſum tenderent. | 


Eft igitur depreſſio quedam deorſum preter vim 
elaſticam ipfi ſuperaddita; ſurſum non item, ſed 
elaſtica ſola, eſtque ſuppar ratio in preſſionibus 
tranfuerſis & obliquis : I preſume, he did not 
ſufficiently conſider our hypotheſis and the na- 
ture of the preſſure of fluid bodies, that have 
weight: for water, to which no ſpringineſs is 
aſcribed, as there is to air, but which acts by 
its weight and fluidity, is able, upon the ſcore 
of thoſe qualities, to buoy up great ſhips, that 
the ebbing tide often leaves upon the ſtrand. 
Ax p whereas the learned examiner propoſes 


a fourth objection in theſe terms, Quibus omni- Fag. 139. 


bus addas, difficile eſſe intellectu, fi unius cylin- 
dri atmoſphere pondus equalis diametri cum 
embolo refleFione in fundum emboli derivetur, 
cur non quinque alii cylindri aeris, qui cir- 
cumſtant embolum, in ejus fundum eodem mo- 


do ſimul agere poſſunt, ita ut vis ſurſum impel- 


lens embolum ſextuplo major fit, quam batenus 
ab hujus opinionis fautoribus exiſtimata eſt. 
Quod fr fit, tunc certe, fiquo artiſicio fieri poſſit 


See the Hydroſtatical Paradoxes, eſpecially Parad. 7. 


* 


to allign the true cauſe of gravity, but take iet 
for granted, as a thing univerſally acknow- 
bodies they treat of. And if in each of the 
ſcales of an ordinary and juſt balance a pound 
A foy, 
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lar rake 9 Foy be preſſed againſt by 
two. cylinders 6f ait, che LIE pretivg if = 

the watts, the other downwards, * the preſſur 
iſe of Gd. both amounting to two. 1 
at. 4 
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4 by 55 not rs much as It wee that lie. = 


1 ealy * be deduced. 
ty _ 1 in rhe un . 1 . 
gut? ſhall vt et in upon F kiinelf pr opbſts' 4 ſolutioh, w. ich he might 
Broan N 0 _ eaſily Water 1 Would employ to invalidate his 

Miel th ls, that their {tek ris by Rem to argutnent; namely, that the air preſſing, as 
de but light ſkirmiſhes in © et ef that, well againſt the fides of the Butter, as againſt 
. os. Whetcatico F 1 hall therefore the top and Bottom, hinders the -maſs from 

tay atteritier, horizontally extending itfelf, And whereas, 
by way o keply to this ſubterfuge, as it is 


cee Get in the marigent,' de Tubloines, Ci re- Pug . 
with a hun Nr 1 gabd tamen boc ni bil Valid, quo mi- 
mends by this intro- in omnes Fraps borizontales e 


n ty This Pbeeneteni wiſeeri- er ſetofits & lareus, N revera_ of 

juſmod! prifra Haftica, qualis fingitur : the 

— 9 argument un eruo, by nod non reply | is ealy, that the preſſure of the ambient 
Dun conf dim aeris elaftittis fipra ditto mo- which is a fluid 585 ſubtil than butter · 
do exphictzat Wuff, fed fe © 2 Cartifia- mi =" will as Well hinder the ſtarting oue of 
ann illum acrisconutum wixihghe, Et. Which that liquor, as of the parts of the butter itſelf 
— thus propoſed: as he will eaſily grant, chat attentively con- 
win (ys he) Jaun bnd cher men phe- fiders the nature. of the thing, and remem- 
Wenn, vis * aeFjs Hoftich (votthſyue expan- bers how air * water from running out at 
ſorius) major mulro, num que fri poteſt a rerum the little 3 ardener's watering 
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becauſe” of the 


der) by'th 


| n. 
a Carteſian ſupp 


about the thttrafion TY Cal ; 
2 0 55 oſed 190 harboured in the but- 
ice of the atmoff here. in ile 
Ls 85 'rhink it would not be difficule'to | 
fer, if we corifidered; that à great and un- 
nn pee re, applied to water, does nor Ten- 
fibly condenſe it, or os it of its fluidity, 
grofeneſs and ſtrength of 1 
Bat the Aioe being but tranſiently 
by the author, and grounded upon 
tion, that 1 Rover employed, 


I leave it to thoſe, 'that may think Ne 
concerhed N 1 am not) to make a Haw 
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_ mere fange 


Di, Butyrum tamen nibilo artkiht e 


5 e e diſtingu os 
of little equal portions, each of theſe, whether 


WhI 


anſwer to. | Bog. fir? 
Ap where: bk learned examiner. ſuper- 
adds, Nuo ta amel butyrt maſſa in 5 ligen 


. ſpeciem redutta, cufus margo centum vicibus' ay 


forme ac latitudinis poſit, filis ſuſpenderetur 


in lance, it ut pr ge 2770 
elaſtica, 4d ab infra, qua deſuper, entis fere 


vicibus exceſſin ura fit preffionem in maryinem bu- 


omprimetur 
per vim aeris elafti cam, nec liter Bic a 
quam antes : | 
conſidered the laws of the hydroſtaticks, ac- 
cording to which, ſuppoſing the preſſure of 20 
the atmoſphere chat he rejects, * the butter 
388 not to be deprived of its ſhape. * 
reſſure of the ambient air, being equal 
hp, ſides, if we ſuppoſe the ſuperficies of 


iſhed into a multitude 


they be ſiruared Horizontally, or on the edges, 
can be preſſed againſt but by an atmoſpherical 
pillar equal to irs baſis; and the horizontal 
firs if 1 may fo call them, cannot be 
thruſt out of place, without there be at 5 
ſame time ſqueezed. out ſome of the lateral p 


tions, which yet cannot be ſo diſplackd, N 5 | $ 


cauſe they alſd are, with equal force , preſſed i in- 
wards by little Aerial pillars,” whoſe baſes are 
contiguous to them, and befr againſt ther 
anſwer, though of itſelf ſufficient, ma 
be much confirmed 4 — inftance, you will 
hereafter meet with, of butter, that 
kept its irregular tips, 4 kh ight of a great 
and manifeſt r preſſure of the water, chat fur 
rounded, 3 * wa 
' Axv this anſwer may ſuffice to alp he 

what the doctor annexes in the beginning o 
the chirteenth paragraph, about the vaſt ex- 


ces of preſſure, 'which the air exerciſes upon 


the flat and horizoncal' ſurfaces of che above 
mentioned lomp of butter, in compariſon of 


_the feſſure the marginal parts of its furface 


can be expoſed to. What he adds, and it- 
lüſtrates with à ſcheme, about the hand's be. 


cerns not me ta anſwer. Bit whereas among 


ile places, where” the elaſtical power of the air 


is. underſtood not to reach, he Teckons A 
full of water, oy 4 2 of” butter pu 


en 


Fo 


riments, and 
Lon So” meet vi in the following 
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fit minor, intergue duas laminas ligneas 500 


marbles, wh 
. tit 
* ſeems not ta have ſu ciently | 


[= 15 f 


For 


the lower marble againſt the 


Tome fallacy, t tho 
9 a the Hiſtory of Fade and Emus, P. 222. of the ſecond alicia, 


N ich! it appears, that te veſſi 
85 ho we Fra is. Exerciſed, as indeed 1 44 
not ſee what ſhould hinder it fro Ron beit 
upon bodies, t at are quite immerſed un 2 wa- 
. and by w which, added to what has been hi- 
therto Aiccürfed in anſwer to the learned doc- 
tor's 8 vou will eaſily judge, how de- 


ſervedly he ſhuts up the arguments, we have 
been examining, with this concluſion. Adeo Pag. 143. 
ut extta omnem tontroverfiam poſitum videatur, 


udd nulla ft efuſmodt vis elaſtica i in dere, qua- 
ogg > e is nonnlli ſupponunt, multogut . | 


" Jam fortis, ut centum ee N A 
'$ 1 Ltd demonftrandum.” | 
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br this ; is not all the FN urges. a> 
| gainſt” me in this chapter; for in the 
fourteenth paragraph he 2 his former 


| argument by another, drawn from this experi- 


ment of mine, that having taken two round 


e 
135 PS, 3 were to be con- 
ous, were as we ground very flat, as care- 
ry liſhed and having 125 them one 
n the other, they did in a hori- 
ſo "firmly cohere, without the 
$lue, or viſcous body *, that the 
Jle being pulled up, would take up 
b E F 1 575 Sg with A eight, of 
fourſcore ahd odd pounds. 
Turs experiment; when 1 many years 229 
| pooh it, I referred to the action 15 
the atmoſphere, Which preſſing equally, and 
ſtrongly aces the ſurfaces-of both the mar- 
bles, except where they were contiguous, t the 
15 5g could not be CA girec ly. upw: 
on the Tower (and conſequently muſt be fol- 
A by a Jeſs force, than that, which 
ent to the weight of as great a 
or of the PPE. as kaned upon 40 
s ex riment thus ets thou IT 
bald 5 17 a very hires, th vg 0 
hypotheſis, on whoſe behalf, I alledged it, does 
yet to the, juſtly famous "doctor. ſeem A. VE | 
cotiiderkbla ite ment inſt It, though 90 | 
this judgment of his he 95 


only this li 
that if the force, with which the air preſſes 


er, be able to 
faſtain that marble, though PE ed with the 
Goat weight above-mentioned, 15 ſame preſ- 
ſure of air would much more cafily ſupport 4 
date of wood brot ht to a true plain, and no 
oaded with any weight, if the wooden plate 
were ſubſtituted to the lower marble, and, oy 
ſtead of it, applied to the upper. 


way 


* "4.4 ſince the experiment, asl propoſed is 
ing : aſſiſted with the preflure of the air, it con- 


yy 


did upon trial ſucceed very well, it had not been 
amiſs, if the learned examiner had confi ered 
it as it was "really and ſuccgfsfulty made, 4 10 
ſhewed, why the. preflure of the ambiche + 1 


was not able to hinder the Tepatation bf th 
marbles : and his "needle A 
wooden plate, inſtead © le 
eaſily ſuggeſts. a RE Wh 5 
N 
© the 


"Tubſtieation 0 
the” lower mar 
there ma 

gh nat "_ by him, 
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race he uſes in f g of 
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| drawing the . wy the 22 air 25 

e alaſ aye henmetically hae with air in 
EP prefied Ne its. uſual ſtate, 
e internal ar would make ch 
sf pieces: and this will happen 

I of a bubbles, 35 you ol kind 

former. experiments. And if 

Mate hat we are debating of 
» Jt thould not; be. by confider- 
heſe ing, as 13 rg the endeavour of five 
wel bee again the Heth, that. hath bis back to 

n- © ; hut that of five bladders full of air, 

:1 upon à ſixth. For in 
at ate ve er force or power of ſing 
de in the incumbent. Mladen they - 
2 
nuing at ; 0 com- 
r preſſed. 5 = able to reſiſt their joint en- 
e deayours ; as it is manifeſt, bera 
td re- i. Rn, not 1 e that eto geen be far: 


1 ante 0 uot e imp 
ugh b. kin to our caſe, . For ah 
4 Ie. men is W wy Have. * 

4 r to hls 
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| 1 his own fin e « fc wit ho rf n his 
4 tal 0 fo ng increaſed by 


| * 39 oo particularly deduced, becauſe | 
I. found many modern py pac and even 
1 5 Set: 


ned gainlt thoughts, 8 to. the ſolution of 

5 in 91 to The doctor 7 * Gy For te. a layer, 
e theſe com- or (as he eh r e) an area of aerial par- 
„ as. we 5 ticles to x interpoſed between the upper mar- 
the, more ble and che wooden, plate; and; therefore the 
al 1 flatneſs and, ſtiffneſs of thoſe two. bodies m 
reſiſt r 58 TE keep them from an immediate contact, as we 
B Aa N it need to be no wonder, at the 9 185 es, as by the help of the ſame area 
t a ſmall, portion of air, being 9 95 they do elſewhere; and,conkequently, that i 4p” 
luded in 4 Fa body, and having for. fon 8 terpoſed air may communigats With the am 
ough. by 705 nf time beer expoſed to bient air, From wh whence the laws of the hy 
he outward air droſtaticks (xhich 1 have , elſewhere ſhe 

| will allow; me do conclude, that the. 15 55 
ol the atmqſphere .cndeavours,,to, depreſs 


il Preſſure of the atmolphere upper ſurface, of the wooden, Plate: 
| NH ach of the ae what the uner. urges. of 
1 EE at pref] be rei has th Tow a | partach 
they m neceſſar ve been beforeh ad © dies, 
Hocked or compre 2 wo the great preſſure or the column of * 
1 0 8&8 .0..£ | 3p 263 9928.3; ©; t 


en Spring e Bodies under ware. tere e. rd Huh. 


plate itſelf is here of no bonſideration, muft 


| deeds be u miſtale. For the two equal atmof. 


pherical the one againſt" the upper 


2 countervailing, and conſe- 
aber the ee ofthe wood el vil are 
to make it fall, as well as if it were 
_ againſt 
diſcourſe vou will eaſily judge, whether che 
7 to ſay as he does, Qxam ab 

omi ratione igitur abſonum eſt, ut ſuper ficies 


Pap, 146. 


 ſenudant". ſe laminam ligneam inter & marmor, 
ſolidam columnam bujuſmodi particularum, vi 
elaftice ſurſum  enttentium, contra laminam lig- 
neam obnitendo OF; + ans. en ** ore 
ran e e | | 


e 
& 1 


HAT he adds in the ſixteenth number 
VV gainſt thoſe, that fancy the acrial par- 
Aalen 0 be endowed with and to 
act with deſign pro re nata, does not all con- 
cern me; and what he adds in the next para- 
graph, wherewith he concludes his twelfth 
chapter, n wo 
voncerns the extravugant conceit he oppo 
But becauſe at the cloſe of the paragraph, he 
makes an;inference; which comprises our opi- 
nion alſo : ſinoe he concludes, chat the experi- 
Paz. 150. ment by him alledged, Certiſimum oft indicium, 
par ticulas aerias nec cum comſlio nec fine ron- 
Alio inferius marmor ſuſtinere nec fuffulcire : it 
will not be amiſs to ſſie, that our opinion is 
undeſcreedly included in the inference 3 which 
J ſhall do chy briefly ſolving the 3 
the doctor days ſo much For if 
2 — that e gat mar- 
. n e be ſuſpended, | mn 
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Hoted, there bei 


_ ticles.” Which hong fo — e Jalan 
doctor adds, that the weight of the wooden | 


preſſed © 
by neither of them. And from this 


ia five area arreamum purlicularum, guæ in- 


explication of the ſuſpen 


n 


dre de lier of thein, = fat wooden plate 
"of the ſame ſhape and' extent be applied; I 
Ke no cauſe to wonder, why the two marbles 


- "ſhould ſtick together, and not the lower of 


them to the wooden plate. For, as J lately 
; an area, or bed of aerial 
particles i ' berwixt the marble and 
the wood, the weight of the atmoſphere, 'ex- 
[<Ereſed/ by = peg yr 1 aerial cor- 
= ought to t to the preſ- 
re of the atmoſpherical 8 5 that 5 
againſt the lower fur face of the plate; which 
*confequently by its on weight muſt drop 


| down: whereas there being no ſuch layer of 
_ ſurface of the wooden plate; and the other a- 


aerial particles interpoſed betwixt the two mar- 


bles, the preſſure of the ambient atmoſphere, 
the endeavour of each 


which wil them every where, fave Where 
*their poliſhed ſurfaces are contiguous, muſt 
keep them ſtrongly coherent, = 

I preſume” I need not mind you, that hi- 
'therto I have diſcourſed upon ſuppoſition, that 


che doctor experimentally knows, what he de- 


Avers concerning the non-adheſion of an ex- 
act hy ſmooth wooden plate to a marble ane ; 
*and upon his conceſſion, that, becauſe of the 
want of ſufficient congruity between the ſur- 


faces of two bodies, there is a bed of aerial 
 eorpuſcles inter 


between them. But now, 
I chink, it will not be unfit to take notice to 
you, that th to illuſtrate, on this occaſion, 
a ſubject, chat is generally ſo little underſtood, 
as the exerciſe of preſſion among fluid bodies, 
I have anſwered my learned adverſary's objec- 
tions, as if I had nothing more to ſay for my 
ion of coherent mar- 
'bles, than what I many years ſince delivered 


in the little tract by him cited; yer I have 


ſince abundantiy confirmed that explication 
by the goth of the experiments publiſned in 
continuation; which if the doctor had 
deen pleaſed to read, perhaps he would have 
received tlie ſame ſatisfaction, that other learned 
men have done; ſince there 1 experimentally 
ſhew, that the andetmoſt marble, without the 
accuſtorried dog, would, upon the bare with- 
drawing of the ſuſtaining air, drop off from 
the upper. And whereas the two marbles in 
our vacuum would not cohere, as ſoon as the 
Sag excluded air was let in upon them, it 


id by its ſupervening refſure make them 
ck bo nag] Mit Rrongy. | 
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1 PROCEED now Wade Sache of ol wo 
chapters, that I am intereſted to conſider, 
in which che learned examiner is pleaſed to at- 
tach three or four of my hydroſtatical opinions 
and explications; in the defence whereof, I 
hope, I ſhall be the leſs put to exerciſe your 


ene — the learned doctor himſelf is 
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. to grant me almoſt as much as 1 OR 
deſire akg the truth of the hypotheſis, 
Whereon de and explications are 
founded. hy whereas the main thing I ſup- 
poſed in my hydroftatical papers is, that in 
water, though ſtagnant, the ſuperior parts do 
actually, though not always prevalently, gra- 
vitate upon the inferior, or (if you will) preſs 
upon them, even when they do not ſenſibly - 
preſs 


* .: 


7 
— ; 


- 161. 
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o the mechanical philaſophy ; and according- 
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g ſhewed, That in s n . I doctor 
. of 0/8 Ih dbjoins,, "Jaw — m | -urges-3 
Toto hr aqua \.conflet. er farticnts- ugueit non in 

attis wel ps. Jo He e mem, 0 

mpoſſbile 9 41M 1 

3 5 Infma QUE 
malur, quem . Clare . Gemonſrraurmus in 
ſecunda, ſeftrane Ns 5 555 nempe, fi null 
cauſe - ni pn mechauice: e ſas molw 
bees ape Mura, & edlend 99 


. 
oof | ee oor 2 par profert + 6 2 
radaxis ſuis Pa l 0 $5 3kY 
AND rv Wee! 4 ume you de nx 
f vonder, 2 7 5 theſe . 
Nut che main thing . 0. a 5 
doctor "hinaſelf,, wh I dare fa, — . — 
ſimcerely, adthit,. or; rather aſſert an 


real being, that made and governs the. work 11 bows 

yetall that I, have. ehdeavoured to do in the 4 mri 

1 of en Pers - 2 7 — . = = = 1e — 
1s to ew, ng the W | Ke eve Pi crius pon us pre 

ha 4g Honemque vincit pluſquam trigintu vitibus. Aded 

wt. i 


r * e e conti- 


ile, fits ut agua incumbens. predifts 

rle intervallo. ita premat  aquam ipfi ſubjeftam, ut 

bujus vi ſublevetar Taming, quam vis tricies ma- 

n Quad (ſays he, by way. of infe- 

is, rence) «ques: y-ray abfurdum phanome- 

pn fs "gc A . le in * . 
How little this ratiocination agrees wi che 

nts T have formeriy told you of, a. 


89 . or to other; eal 
N N And therefore, if . I bout dhe caſes, wherein light bodies will be de- 
that the phenomena, I have e 
. for, are explicable by # 


.to tained under water, or emerge to 2 of <tr 
EL gravity, ſhape, and other mechanical af 


ig vou will eaſihy perceive, if 

one with the other, which you e Leid 
s of the mall parts of Ii I have do, if you pleaſe to compare dhe destor's dif- 
done what I pretended; K was not to courſe wich the 8 narratives of thoſe 
prove, that no angel, or jos immaterial trials *, to which alone 1 might therefore refer 
creature, could interpoſe in theſe caſes; for you. But yet in the mean time, you may, if 
concerning ſuch agents, all that I need ſay, you think fit, conſider à little, whether the 
is, that in the caſes pro 3 DN . ſo much 
to recur to them. An an a paralogiſm. 
to the generally. owned rü bk | „Frasr e ſince according to his compu- 
that entia non ſunt multiplicanda abſque neceſſi- tation the area of the interval, between the 
tate, has been by almoſt all the —— Phi- ſides of the veſſel and the edges of the round 
Joſo hers of e AHA ought. a ſufficient be > is 123. bf ſuch parts, whereof the area 
reaſon to reject the age the board amounts to 372 1; it is evident, 
. „ 5 y larwed men, both — boron <arag? for the w 

g and others, had for, many t o paſs berween, the ſides of the veſſel and 

ch ee on of the board, which is ſuppoſed: — 
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ever, ) an imaginary 3 201 
pt rallel to the bottom of the veſſel, and to paſs 


3 . 3 x EX. ; g A ' 6 | ? a Ny VM : go" MI . FO * 
83 n CY p a j a ; | by | 0 q I , 0 0 4 "gps 7 3 ; * i » | 
— An HYDROST ATICAL D ISCOURSE Se | 55 
: p % * 2, | | oy * 8 8 mg * 4 925 7 * 8 . ; N 5 i «> N 4 9 : * * ; - * r © A . | F | R 9 4 277 0 
* * 5 1 . fi . Sir 1 11d / * 4 z 1 > " 3. g 1 1 & ' A % . * g * 2 - . ng 
** "than water, ſince ele it would not emerge up- the wooden plate, and all the water diretly © 


on che withdrawing of the ſtick.” . 


kere intimated, or ſuppoſed to be (and indeed 
in practice can ſcarce be) made xactly con- 
uous to the bottom of the veſſel, and con- 


ſegquentiy the water may get in between them; 
the 


for which cauſe it is neceſſary to 
wooden plate forcibly down with a ſtick, which 


_ elſe were needleſs. And conſequently. this in- 


che la- reſpective and their ſpecifick gravity z on 


heiler water may, according to the laws hy- 
droſtatical,, by the intervention of the inter-. 


terpoſtd Water will communicate wi 
terally ſuperior water in the veſſel, which ſu- 


, exerciſe its preſſure upwards againſt the 
lower ſurface of the-wooden plate. of 

Tune, the doctor's 
aſſiſts us to conceive, (which we may do how- 


plane of water to be pa- 


along the bottom of the board; ſo that, of 
the water, that lies between this plane and the 
bottom of the veſſel, one part is covered by 


the wooden plate; and the other, between the 


edges of that and the ſides of the tub, is co- 
vered with the incumbent water only. 

1 % & 5 MS 
"PBs SE things being premiſed, I thus ar- 
-& gue: it is manifeſted by hydroſtaticians 
after Archimedes, that in water, . thoſe parts, 
that are moſt preſſed, will thruſt out of place 
thoſe, that are leſs preſſed: which both agrees 
with the common apprehenſions of men, and 
might, if it were needful, be confirmed by 


experiments. It is alſo evident, that that part 
of the above-mentioned imaginary. plane, that 


is covered by the wooden plate, muſt be 
preſſed. by a leſs weight than the other part of 
the ſame plane z becauſe the wood being bulk 
for bulk. lighter than water, the aggregate of 
the wood and water incumbent on the covered 
part of the ſame plane muſt be lighter in ſpe- 
cie, than the water alone, that is incumbent on 
the uncovered part of the ſame plane; and 
conſequently. this uncovered part being more 

reſſed, than the other part of the plane, the 
heavier. muſt diſplace the lighter, which it 
cannot do but by thruſting up the board, as 
it does, when the external force that kept it 
down is removed. And, to add this upon the 
by, this greater preſſure againſt the bottom 
than againſt the top of bodies immerſed in 
water ſpecifically heavier than they is a. true 
reaſon of their emerſion, as I have elſewhere 


ſhewn. So that there happens no more in 
this caſe, than what uſually happens in the 


aſcenſion of bodies in liquors ſpecifically hea- 
vier than themſelves, on the account of the 
newly mentioned difference of preſſure. And 
it is with an expreſs, or ſuppoſed, exception 


of ſuch a difference, which in many other 


caſes may be ſafely neglected, that, which 1 
deſire you to take notice of, in moſt places 
of this diſcourſe I ſpeak of the preſſure of am- 
dient fluids on immerſed folids, as uniform or 
3 on anic co 
I is true, that according to the doctor's ſup- 
putation, if 
Vol. III. 


the ſolid cylinder, conſiſting of 


t on it, were put into an ordinary 


. 
g 
7 


balance, it would there many times out- weigh 
the hollow cylinder of water alone, that leans 


the uncovered part of the imaginary 
plane. And that is it, that ſeems to have de- 
ceived the learned doctor. But there are di- 
vers hydroſtatical caſes, wherein the phænome - 


non depends not ſo much upon the abſolute 


weight of the compared bodies, as upon their 


whoſe. account it is, that a ſinall pebble, for 
inſtance, that weighs not a quarter of an 
ounce, will readily fink to the bottom of the 


river, on whoſe ſurface a log of wood of a 


e. |. hundred pound in weight will float. It is a 
eme allows and 


rule in hydroſtaticks, that when two portions 
of water, or any other homogeneous liquor 
preſs againſt each other, the prevalency will 

go, not according to the abſolute weight, but 
the perpendicular height of thoſe portions, 


And accordingly we find, that if a ſlender pipe 


of glaſs, being filled with water, have its 
lower orificeunſtoped at the bottom of a veſ- 
ſel of water, which contains much more of 
that liquor than the pipe; yet if this laſt named 
water were, for inſtance, two foot high, and 
that in the veſſel but one, the water in the 
Pipe will readily ſubſide, till it come almoſt to 
a level with the external water, though it can- 
not do ſo without raiſing the whole maſs of 
water that ſtagnated in the veſſel, ng 
Ax p now I ſhall ſubjoin an experiment, 
which, though at firſt it may ſeem ſlight, and 
was made in leſſer glaſſes and quantities, than I 1 
would have employed, if I could have pro- 
cured better accommodations, has the advan- 
tage of requiring no curious inſtruments, and 
yet I hope, will ſerve for an ocular proof of 
the fallaciouſneſs of that reaſoning the doctor 
is ſo ſtrangely confident of, 

Wx took an open mouthed glaſs, ſuch as 
ſome call jars, and ladies often uſe to keep 
ſweet-meats in, which was three inches and a 
half, or better in diameter, and ſomewhat 
leſs in depth,” and had the figure of its cavity 
cylindrical enough. Into this having put ſome 
water to cover the protuberance, wont to be 
at the bottom of ſuch glaſſes, we took a con- 
venient quantity of bees-wax, and having juſt 
melted it, we poured it cautiouſly into the 
glaſs, warmed before-hand -to prevent its 
cracking, till it reached to a convenient height. 
This veſſel, and the contained liquors we ſet 
aſide to cool, in expectation, that when the 
heat, that had dilated the wax, was gone, it 
would ſhrink from the glaſs, and conſequent- 
ly leave a little interval every where between 
the concave ſuperficies of the veſſel, and con- 
vex of the hardened wax; which accordingly 
came to paſs, and ſaved me the labour of 
getting the wax ſhaped for my purpoſe with. 
tools; which might have been done, but not 
without trouble and leſs exactneſs. And now 
it. was eaſy for me to try the experiment I 
deſigned; for pouring in warily ſome water 
between the glaſs and the wax, ſo that it filled 
all the interval, left between thoſe two bodies, 
both at. the bottom and the ſides, the wax 


- 2 


8 8 ing 
up from the bottom,” and its upper 
pearing a little aboye the level ef 


ſon to ect, according to the true princi 
of hyd ks. For water being fornewh 
though but little; heavier in ſpecic, than wax, 
and that, which was 

and ſtagnated there, iy Rona by che col 
lateral water, Ao terpoſed between 
the concave. the 9 and the convex 
of the war 160 that this collateral liquor an- 


ſwered what T lately called a hollow cylinder 
of water in the doctor's experiment) that part 


of the ſtagnant water, that was 
by the wax, being leſs preſſed than the other 
part of the fame 

ter incumbent on it; this latter muſt di 
the former, which it could not do, but by 
raiſing up the war, that leaned upon it. And 
this collateral water was ſo far from being 
ier, than the wax its ure impelled up, 


98 both the 3 and the ſtagnant water 
in good ſcales, a- 


all together, bein 
mounted to little 

of che wax, which r 

3 . 125 veſſel, which, if it had been 
_ Wide enoug ubt not but the PEN 
would have ſucereded, though the 

outweighed the collateral water ten index Hive: 
than in our experiment it did. But that the 
ſolid body exceeded almoſt four times the 
weight, not only of the collateral, but the ſtag- 
nagt liquor too, does Any overthrow the 
doctor's ratiocination. Whoſe fallaciouſneſs 
will yet further appear by two other improve- 


a quarter of the weight 


ments, among ine wut” "mage? of one 


rument. 


Fon, I. though we poured i in more ail e 
water, as Jaw as the veſſel would contain any, 
the cylinder of wax was but lifted higher and 
higher from the bottom of the glaſs, but did 
not appear raiſed more, than at the firſt, above 
the upper ſurface of the water; which 
chat it was not at all the quan of the infe- 
rior water, which was continually increaſed, 
but the preſſure of the collateral water, which 
continued ſtill at the ſame height in reference to 

that wax, that cauſed the elevation of the body. 


Ax p II. to manifeſt yet more clearly the 


door's miſtake, I deviſed the following trial. 


We took a round plate of lead about the thick- 


neſs' of a ſhilling, and having made it ſtick faſt 
to the bottom of the cylinder of wax, to make 
this body ſink the more dire&tly, we placed 
one after another, upon che r part bf the 
wax, divers grain weights (firſt wetted to kee 
them from floating) till we had put on enou 
to make the wax ſubſide to the bottom: py 
the 1 whereof we had pared off its 
. this means, the glaſs having been at 
Ann filled with water, there ſwam about 
an 1er or better of that liquor above the upper 
urface of the wax. And laſtly, we took off 
7 degrees the grain weights, that we had put 
on, till we ſaw the wax, notwithſtanding the 
adhering lead, riſe, by degrees, to the top of 
the water, above which ſome part of it was * 
oy extant. 


* 


e e no more chan 1 did, ind had bes. 4 


into the bottom 


ſtagnant water was by the wa- 


d by reaſon of the 


water to counterbalance it 


4 "# on L 
* it is 


3 this" ie 1 . 
p. manifeſt, that, according to the s up- 
 polition, here was incumbent g. Wax 


cylinder of an inch in 15 5 of the 


- Ree carter” or breadth with the found ſur- 
, face of the war i whereas upon 


the removing 
part of the water, that lay ar the bottom when 
the wax began to riſe, there was incumbetit no 
greater than that of the collateral wa- 
ter, and as much of the ſuperior and 3g 
as was directly Freunden wren that collateral 
water (and would have deſerved the fame 
name, if we had the convex ſurface 
of the wax to have continued u as 


upon high as the glaſs reached.) But now, where- 


as, according to the'door's: ratiocination, this 
cylinder of water incumbent” on the wax, be- 
ing an inch deep, and à good deal above three 
incheß broad, muſt preſs the wax with a greater 
weight by ſeveral times, than that, —— the 
lateral and hollow) lader of this ſta 

water could have upon 7 he reſt of the collateral 
water; yet the height of this aggregate of col- 
lateral 9 833 being the ſame with that of the 
wax and the water ſwimming upon it, the dif- 
ference of the preſſure was fo ſmall, that barely 
taking off a weight of four or «6 grains, the 


wax would, notwithſtanding the preſſure of 
the water incumbent on it, be 1 d up * 
made to float; and by the like ws, oh 


it, it would be made to fink, 1 

by thother removal of ſuch a weight, (for 1 
ely reiterated the trial more than once, ) 

it would, though flowly, re- aſcend. And theſe 
phænomena do ſo much depend upon a me- 
chanical æquipollente of preſſure, that even 
four grains would not have been neceſſary to 
make the wax riſe or ſink, if it had not been 
for ſome little accidental impediments, that are 
eaſily met with in ſuch narrow glaſſes ; for 
otherwiſe in a larger veſſel we have. made the 
fame lump of wax readily enough fink or float, 


by the DAI or taking e 40 oma 


or e 

1 this you may fee, that for the regula- 
tion of hydroſtatic things, nature has her 
balance too, as well as art; and that in the ba- 
lance of nature the Rtarical laws are nicely e- 
nough obſerved.. 

Fo may alfo ks! notice, with the by, 
how little the weight of the cylinder of water 
upon a body immerſed in ſtagnant water is con- 
ſiderable, whilſt there is a 7 of collateral 

ſince in this laſt 

trial, though the cylinder of incumbent water 
did continually increaſe or decreaſe in length, 
whilft the lump of wax was ſinking or emerg- 
ing; g5 the fine deſpicable weight of a grain 
or leſs, that was juſt able to depreſs it beneath 
the upper ſurface of the water, did by its preſ- 
ſure or age rocure its ſinking to the 
TA iling again to the top, and 

th york ev with an equal ſlowneſ: ” bat- 
ing that little 1 of motion, that 
ought to hap! another account, and 
which' there 2 is t N Reed 8 the 
wax, during its mg as well as Sane its 
ſinking. ET, 


* * 
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inary plane, and conſequently, 


tons about hydroſtaticks. But, fince they do that which way directly over the ſhorter leg of 


the pipe, as the wax, that had been taken out, 
had done. And ſince we have already proved, 
10 or aktords an e { t that the wax did conſiderably preſs that plane, 
- that paradox, Which we lay as the ground of it ought not to be denied, chat the water alſo 


| divers others, and the contrary. whereof is (which inſtead. of it was able to impel upon 


ally pref the lower. 


9 


dinary gooſe-quill, that heterogeneous liquors 
may not be able to get by one another in it. 


Mr took then a very ſlender pipe of glaſs, ditional uſe, I 
whole cavity was narrower than that of an or- hy, "2g 5 


the oil in the pipe) did in like manner preſs 
nat famous and | that plane; and conſequently, that water may 
that in ſtagnant water the upper parts do actu- be gravitated in water, as well as a ſolid body, 

. | | fuck as wax is, can. And this is the firſt ad- 
told you, I would make of our 


Bu r, to come now to the ſecond, there is 


another phænomenon of it, viz.. the above- 


This pipe, near one end, was bent upwards like mentioned tenderneſs of nature's balance,whoſe 
a ſyphon, that it might have a ſhort leg, as uſe ſeems to be of no leſs N concernment 


e as the artificer could make it to the 
onger. Into this crooked pipe we put a little 


to the true doctrine of the hydroſtaticks. For, 
by duly conſidering that phænomenon, and 


oil, and then held it perpendicularly in a ſome- reaſoning a while upon it, we may be helped 
what deep and wide-monthed glaſs, filled part- to rectify that plauſible miſtake, which has 


ly with water, and partly with a lump of wax, 
of the bigneſs and ſhape of that already men- 


long deluded both philoſophers and mathema- 
ticians, and does yet impoſe on moſt of them; 


tioned ; that ſo the preſſure of the incumbent namely, that a body does not actually gravi- 
water, upon the open orifice of the ſhorter leg, tate when it does not deſcend. For we have 
might impel the oil into the longer leg, ſome- ſeen already, and ſhall further ſhew by and by, 


what above the ſurface of the water in the vel- 
ſel; which it was convenient ſhould be done, 
that we might the. better ſee the motions of 
the oil, and which we knew muſt be done by 
the courſe we took; both becauſe oil is lighter 
in. ſpecie than water, and conſequently required 
not an equal height of water to counterbalance 
it; and becauſe, in very ſlender pipes, water 
is wont to aſcend a little above the level of 
the external water, whereinto they are im- 


upright, it was caſy'to take notice by a mark, not gra? 


that the ſunken wax, and the braſs grains, that 
lie on it, do actually preſs or gravitate upon 
the ſubjacent water and bottom of the veſſel 
on which it is incumbent z and conſequently 
its preſſure being not ſurmounted by that of 
the collateral water, which is unable to raiſe 
it, muſt be as great, as that of this collateral 
water. Therefore, when upon the removal 
of a ſingle grain, the wax, with its incumbent 
weight, is made to aſcend, and that but very 


tating before, becauſe it did not actu- 


merſed. The pipe being, as was. ſaid, held flowly, far evident, that it was ſo far from 
v 
all 


' fixed on the outſide, in what height the oil 
reached in it. „ 

rallel to the bottom of the veſſel, to paſs by 
the baſis of the floating wax, it is evident b 


is incumbent, is as ſtrongly preſſed by the weight 
of the wax, as the lateral part of the ſame 


on it ; (otherwiſe theſe prefſures would not be 


that is covered by the wax. This body being 


nably the oil in the longer leg of the pipe. 


of ſcales as much water, as we found the wax 
to amount to, this liquor was, inſtead of the 
Wax, poured into that which remained in the 
glaſs ; whereupon the oil, in the longer leg of 
the pipe, was again impelled up very near to 
the former mark, to which it had been raiſed 


plane is by the weight of the water incumbent by 
1 


y deſc 


| nd, that it retained its gravity even 
2+... whillt it aſcends: as may appear not only by 
Now if we conceive a horizontal plane, pa- the ſlowneſs of its motion upwards, proceed- 
ing from its being in nature's balance very lit- 
tle leſs heavy, than it need be, to countervail 
what has been formerly ſhewn, that, of this the preſſure of the collateral water; but by 
imaginary plane, that part, on which the wax this alſo, that if but a ſingle grain be laid on 
it, when it begins to riſe, its aſcenſion will be 
checked and hindered, which could not be done 
the addition of. ſo inconſiderable a weight, 
the wax and the adhering metal did not, 
æquipollent, but the wax would be raiſed:) and even during their aſcent, retain their former 
conſequently, that part of this plane, that is gravity, though. that were fruſtrated as to the 
placed directly over the orifice of the ſhorter act of deſcending, or ſo much as keeping their 
leg of the pipe, is no more preſſed, than any ftation by the prevailing preſſure of the colla- 
equal portion of that part of the ſame plane, teral water : ſo that, ſince, as we found, the 


wax and adhering metal amounted to a good 


taken out of the water, the liquor ſubſided a deal above four-thouſand grains, it did in the 
great way in the veſſel, and ſo did proportio- balance of nature weigh, whilſt it was aſcend- 


ing, not ſo much as a four-thouſandth part leſs 


CHAP, V. 


And laſtly, having weighed out in a good pair than it did, whilſt it was actually deſcending, | 


I Should beg your pardon, Sir, for having 


detained you ſo long with my reply to a 


ingle objection of the doctor's, how 
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Were annihilated. But if I miſtake the dotor's 


ratiocinlit credam. But I hope he will not be 


as bad as his word, but Will Be pleaſed to con- 
der, * as I do fot him, g 43. man ay 
of greater. ee that has had the misfor- 


* 1 


which very few ſcholars have been at all verſed 
in, and about which divers of thoſe few have 
had the misfortune to err, not only in the con- 
9 aye drawn, but in the very prin- 

ey have embraced. 

the foregoing argument the doctor, 


- though he declares he thinks it needleſs, adds 


in rhe fifth paragraph another, taken from the 
laſt experiment of my hydroſtatical paradoxes, 
by which he ingenuouſly acknowledges, that I 


tune to miſtake in hydroſtaticks, a 1 


ſeem at firlt ſight to have demonſtrated What 
J pretend oy about the gravitation of the up- 


+ parts of ſtagnant water upon the lower, 


| Bag [ard Ln that I cannot in return ac- 
knowledge, that 


t his objeRion, at. firſt ſight, 
ſeemed to me a cogent one, for neither at 

e ſecond nor third peruſal can I clearly diſ- 
cern where his ratiocination lies, ſuppoſing it 
to be meant for an anfwer to my experiment. 
And though. I conſulted with ſome learned 
members of the Royal Society, whereof two 
are mathematicians, and one his particular 


friend; yet they. all confeſſed he had not ſuf- 


ficiently explained himſelf on this occaſion, nor 


end of the pipe with the me 


could they ſhew me to what argumentation 1 


might properly direct my reply. © Only one 
of the doctor's correſpondents, haying ſeriouſly 
peruſed his diſcourſe, ard the annexed ſcheme, 
told me, that what ſeemed the moſt probable 
to him, was, that though the doctor was too 
civil to give me, in ter minis, the lye; yet he 
did indeed deny the matter of fact to be true. 
Which I cannot eaſily think, the experiment 
having been tried both before our whole So- 
riety, and very critically, by its royal founder, 
his majeſty himſelf. But ſince you. have your 
ſelf ſeen, and made it more than once, I need 
not f. pend words to convince you, that the mat- 
ter of fact is true. e Op 
Bur after I had in vain ſought the doctor's 
meaning where I expected it, chancing lately 
to caſt my eyes on another place, where I ſaw 


my ſcheme repeated, I find this paſſage in the 


explication he endeavours to give of the phæ- 
nomenon by his hylarchical principle: Cum 
verd tam profundè immergitur tubus, ut obtura- 
culum tangat ſuperficiem V' W, vis retraftionis 
 Geris ita augetur, ut etiam ponderis appenfi ſu- 


peradditam depreſſionem ſuper er. V. idetur igiur 
| 275 guædam ſurſum. ſultio aeris in tubo contenti, 


S conformis ac contemporanea aquæ compulſio in 


jave in mon, I confeſs 
[de tcern ; not being able to fee, but 
that the experiment would ſucceed, when tried 
in vucuo, although all the atmoſpherical air 


, can have in this phæno 


meaning, I am to be excuſed, ſince I do it not 
willingly, and his own obſcurity has been accef- 
fary to it. Nor am I very apprehenſive of be- 
ing unable to defend my account of an expe- 
riment, which (as you. know) has had the 
good fortune to recomend the doctrine, for 
the proof whereof I deviſed it to many learned 


and curious perſons, ſeveral of which were 


ſufficiently ipdiſpoſed to admit it. 


"An to avoid all miſtakes and dip, 
ariſe (which 1 think bey muſt do 


needleſsly) upon the ſcore of the valve em- 
ployed in our expe 
of another, that I remember I have ſometimes 
ſhewn you, and divers other virtuoſi, though re- 
member not whether I have mentioned it in any 
of my publiſhed writings. The ſum. of this 
trial is, that an arbitrary quantity of - quick- 
filver being, by ſuction, raiſed. into a very flen- 
der glas pipe, whoſe upper orifice is ſtopped 
with the experimenter's finger, to keep the 


* 


riment, I ſhall remind you 


mercury from falling before its time, the open 


Ide gb y in it is thruſt 
into a competently dee; of water till the. 
cle cylinder of mercury have, beneath che 
ſurſace of the water, attained to a depth, that 
is at leaſt fourteen times at great, as the mercu- 
rial cylinder has of height. For then, the 
finger being removed from the. upper orifice, 
the glaſs-pipe will be open at both ends, and 
there will be nothing to hinder the quick- ſilver's 
falling down, to the bottom, but : reſiſtance 
of the cylinder of water, that is under it, 
which . cylinder can reſiſt but hy virtue of the 
weight or preſſure of the ſtagnant water, that 
is ſuperior io it, though but collaterally placed 
above it: and yet this water being by the pipe, 
whoſe upper part is higher than its ſurface, and 
acceſſible. only to the air, kept from preſſing 
againſt the mercury any where but at the bot- 


part of the weight of an equal bulk of mer- 


cury, it is able at that depth to make the ſub- 


jacent water preſs upwards againſt the mercury, 
1 705 Is ts fourteenth N as high as the 
water is deep, with a force equivalent to that 
of the gravity wherewith the mercury tends 
downwards. And to manifeſt, that this pha- 
nomenon depends. meerly upon the æquili- 
brium of the two liquors ; if you gently raiſe 
the lower end of the pipe towards the ſurface 
of the water, this liquor, being not then able 
to _—_— ſuch a 3 it could at a fur- 
ther and greater depth, the mercury prepon- 
derating, Til, in part, more or leſs, as the 
pipe is more or leſs raiſed, fall out to the bot- 
tom of the glaſs. But if, when the quick- 
filver is at the firſt depth, inſtead of raifing 
the pipe, you thruſt it down farther under che 
water, the preſſure of that liquor againſt the 
mercury increaſing with its depth will 5 
popes” * 4 


* 
1 
* 


tom of the pipe, and being about a fourteenth 


129 | 


= vip: 0 \ a.confiderable. [diſtance from the 


, — in. 
lower orifice of it, and keep it near about 4 


ſame diſtance from the ſurface of the laterally 


only ſerve for the pu 
alledge it; but allo, if duly conſideted and ap- 
89 — may very much — illuſtrate and con- 


"EF fucker i in our exhauſted air · pump: 


| „ > 


rior water. And this experiment; may not 
rpoſe, for which I here 


m the bc formerly, wen of the 


the dae 
Tus laſt argument the doctor urges againſt 


. the gravitation of water in what they call its 


proper place, is deduced from what happens 


do de divers, who in che middle of the ſea, 


though the ſalt water of that be much heavier, 
than that of freſh water rivers, do not find 


themſelyes oppreſſed, or ſo much as feel them- 


ſelyes harmed or compreſſed by the vaſt load 
of the incumbent water. 


Bur that the equality of the preſſures of 


on” an ambient fimd-will go a great way towards 


"= the ſolving of this difficulty, -you will find -b 


a the experiments and conſiderations you w 
meet pith in the following? papers, to wich, 


for. that reaſon, I refer you. And though the 
doctor in this ſame paragraph objects, rame!ff 
bec preſſio equalis fit, nibil tamen impedit, quò 


minus ſubiiliores. partes corporis magiſque fluidas 


exprimat & elidat : I remember; I anſwered 


that exception before, by ſaying, that thoſe 


liquors, chat he ſuppoſes ſhould, be ſqueezed 


- out,eannot be fo; becauſe there is as great a preſ- 
ſure againſt choſe parts, at which they ſhould iſſue, 


az againſt any.ofche reſt, if the parts that ſhould 
ſqueezed out, be not too ſpirituous and ſubtile, 
which if they be, I ſhould gladly learn how the 


doctor knows, that no ſuch minute and ſpirituous 


particles are really expelled: n if that 


be obſerved, which we ſhall: ſoon, have occa- 
ſion to relate, that a ſmall animal, being ve⸗ 
hemently compreſſed i AY water, ſeemed a Ae; 
though but a little, to ſhrink. 

Bur that we may the more diftinAly « con- 
fider this argument, taken from the ex- 
perience o the divers, that is wont to be em- 


ployed by the ſchools, and others, for the yul- 


« all?“ 


gar opinion, and is now, urged by. the learned 
doctor to prove his; it will, be convenient to 
obſerve, that it does, at once, both propoſe a 
queſtion, and contain an objection, grounded 
upon the ſurmiſed inſolubleneſs of that queſtion. 


Ax p to begin with the er « whence 


C it is, that divers are ſo far from being killed 


< or oppreſſed by the weight of the incum- 
<« bent water, that they are not ſo. much as 
« hurt. ic nay, that they ſcarce feel it at 

e may take notice, that there is in 
it ſomewhat ſuppoſed, as well as ſomewhat 
demanded. , For, in the queſtion, it is taken 


for granted, that divers, though at never fo 


great a 1 05 feel no preſſure exerciſed againſt 
them by the 


water ; Which is an affirmation 
in point of fact, of whoſe truth I make ſome 
N for the. reaſons 1 ſhall "ec long 
nave. occaſion to mention. 
ut ĩt will clear the way, 95 5 — is. 10 fol- 


E 


Vol. II. 


1 cal. esse; Oc. 
wen it There divide the ' noble and difficult 


which being, together with the water it 


„e are to conſider, into two queſti- 
Qns3. the firſt, why a diver . ſhould not be op- 
preſſed and cruſhed: to death by the preſſure 
of the incumbent and ambient water. And 
the ſecond, why at, leaſt he ſhould not be 
made ſenſibly — feel it, by ſuffering me 
conſiderable inconvenience from it. 
In anſwer to the firſt of theſe ions, you 
will A perceive, that divers things may be 


* that you will meet with 
in the f 


betwixt the preflure of fluid, and that of ſolid 
bodies. And that de fafto the preſſure | of 
water may be exceeding great, without de- 
ſtroying an animal quite ſurrounded with that 


liquor, I have long ſince ſhewn in another + 
treatiſe, by the experiment of a little tad 


in, included in a bent glaſs ſealed at one end, 
the animal was not killed or ſenſibly hurt, but 
only (according to what was lately noted by 
anticipation) ſeemed to ſhrink into enen 
and. nay little, leſſer dimenſions. _ - 

Ir it be here alledged, that this experiment 
ks rather againſt me than for me, the 
learned doctor having made uſe of it with a 

ſcheme to explain it in his ſixteenth paragraph; 
i will be fit for me to conſider his objection. 


wing paper, to ſhe the difference | 


[54 td | 


Having then-recited the matter of fact newly 


delivered, he adds, Quod cert? feeri non poſſet 
nifi juxta legem. quariam contruſio particularum 
aque contra ſe invicem Principio bylarchico inhi- 
beretur & eluderetur. Atque hinc fit, ut quam- 
vis aqua in tubo (AB C) vi trudis (G F) ali- 
quantd fata fit condenſatier, partes tamen fic 
compreſſe, ut propius ad ſe invicem accedant, ni- 
bilo inde inter ſe funt comprimentiores. And 
then ſubjoining the following paſſage; Negue 


invicem 
corporilus, in unum coaleſcere poſſunt, & tamen 
non mutuò ſe premere; (wherein are ſome things 
that might be queſtioned, if it were neceſſary ;) 
he thus purſues: his diſcourſe: Cùm verò bic 
porticule aquæ, fi omnind premerent ſe invicem, 
preſſura in gyrinum, columnæ aqueæ, ducentas 
vel trecentos pedes, æneæ vero, plus viginti vel 
triginta pedes altæ, preſſionem adæquaret, Jugu- 
lentum eſt indicium, quod revera particule ſe in- 
vicem non premant. Nam plant ft incredibile, 
columnam æneam pro corpore quidem gyrini la- 
tam, ſed altam viginti vel triginta pedes & am- 


enim ſequitur ex carum contaltu, quod premant ſe 
Novo no particule, uti fit in duris 


Plius, gyrineque ad perpendiculum incumbentem, 


omnia viſcera tam tenelle gelatinæ non eſſe eli- 
ſuram. Notwithſtanding which allegation I 
am apt to think, you will judge the argument, 
from this experiment, to be more probable on 


my fide than on the doctor's. For there being 


in our caſe an animal, exceedingly much more 
tender than a man, expoſed. to a preſſure, 
which he affirms is fo great, that if it were 
exerciſed on the tadpole, it ought to ſqueeze 
out all his guts, I think, I may pretend to 
— given a pertinent inſtance, that. a diver 

be at a conſiderable depth under water 
preſerved from being cruſhed to death by. r 
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. er water, ; might hare, at leaſt, 4 hart in 
the production of il <ffets. For how 
I ee chat the preſſure of the wa- 
eer againſt their bodies, though it does not _ 
Mleſtiy diflocate any ſolid or * 
only mewhat preſs inwards, nas in the ahove- 
fibres, (both i wil cally pls Ree we, 
a little way, 
Without being painfully ſtretched,) may we 
by firaitening the veſſels, and otherwife incon- 
veniently alter the circulation of the blood 


mentioned tadpe 


And che motion of dhe humours, Tpirits, and 


other fluid'parts-of che be r And I am not 
„that divers are 
wont te Com n f, e may 
not be a W ien produced in the nervous 
and membrane Parts, occalioned by the 
eompreffon 6f the attibient water, there re being 
vers things, and preffure umong others, be- 
ſides aftual eold, that will make men complain 
*6f being cold z and in our eiſe, this ſenſation 
may be excited, or affiſted, by the hindering of 
the uſual perſpiration at the conftipared 

of the fkin. And it ſeems not 3 
chat one, not ſo ignorant and heedlle 

vers are wont t0 be, 8 a new ſenſa- 
tion, that Aure, to 
other cauſes; ſince learned en aA en gent men, 
when prepofiefied (as theſe common Fern . 


\ ay are) with the vulgar opinion 'abour the | 


n of water and air in their natural 


diving lei Places, do almoſt always refer ® Ee 
N makn of of which experiment may „rauhe Clap har u 


7. pipe, into which it is indeed 


heſe things 1 have mentioned, not as if I 
| Ji apy gr e upon each of them, but 
ts let you fee, that 3 PORnns with- 


out cauſe, Nr the incompe- 
tency af the * - what divers feel under 


water 3 eſpecially at great depths, where this 
Vant of information may be more conſidera · 


. deep, pa 
e ſeas fo that If we were 
- furniſhed with as many relations of theſe pro- 
found places, as we haue of che others, pol. 
ſibly the accounts would: be different enough 
do lender deubtful, or correct the received opi- 
© nions about the conditions of divers at the bot- 
Bones ae 4 For, I remember, that a cre- 
_ dible eye. witneſe, who, if I miſtake not, was 
che intelligent Oviedo, ſpeaking of the pearl 
Fs: on the American ifland of C 
ſuch a pallage as this: But - 
„ place is very deep, 4 man cannot u. 
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- « bottoms Pet are bis feet lifted up again, ſo 
that he can continue no time there. And 
therefore here ſea the is very deep, theſe In- 
« dian fiſhers uſe to tie tp great ſtones about 
them with a cord, on each fide one e 
weight wherept they deſcend to —— 
< and remain there, until ahem Jiſteth to 5 
again, at which time they dae e 
4 and, riſe up at their ꝓleaſur e. 
Au p 0 co come-clalerto the explication 


of. our difficult problem g], there yet ocours to 


me nothing more likely in order to it, than 
what I haue already mentioned in the paper 
you will meet with about che differing preſſures, 
&c. And therefore it hall — 3 gn to 
enlarge, and by further conſiderations and ex- 
Periments confirm, hat is there more ſum- 
marily diſcausſed : namely, chat the phæno- 
menon may end, chiefly, upon theſe two 
things, the uniform. preſſure of the fluid am- 
biegt, and the robuſt rexrure. of a human body 

I one of the following f papers, you will 
find examples of the great preſſure, that may 


be ſuſtained unharmied by uch frail bodies as 


eggs and thin glaſſes, that one would expect 
Mould be broken in pieces thereby, Provided 
the preſſure he exerciſed | by the intervention 
of. an ambient liquor; as Water. And by che 
account, en to, of chegadpale, it 
100 y.probable, that even that tender 
animal, Ps ſeemed by ſome-dmall, dimi- 
wn, bulk 40 e AY #- kale 


Tal che nog the ambicat air, But 1 


00 a 7 


motions Which would in like lihood 
nk pri = ach harmed or 


Ki oe every way ee — inter. 
vene. Which you will the leſs admire, if you 
conſider, - that by reaſon. of the groſineſs, hard- 
nec, or rigidneks of viſihle falid bodies, the 


OSS OR ry. where ſo 
e as 
Owl 


which. ranked them ſingly inviſible, 


f fits them to accommodate themſelves far more 


2 and conveniently to all the ſuperficial 
of the body immerſed in - When to 


ave the force of the com body more 


uniformly diſtributed to them. But [becauſe 
the inſtances referred to ate taken from bodies 
ſurrounded with water, Iwill take two or three 


preſſed air; partly, becauſe thoſe made in our 
engine are wont to be performed with air, nat 
condenſed, but gel or expanded beyond 
its uſual conſiſtences and partly, becauſe it 


will not be denied, that the corpuſcles of air 


may be really compreſſed or thruſt againſt one 
another, ſinee it is clear, that they may be 
creuded into far leſs room, than they pallefied 
before, and bear ſtrongly againſt the glaſſes, 


that impriſon them, as not em. if oo mach 


cumpreſſed, to burſt them in pieces. 
Cons then, that among hodies not 
Avid, the ſwims of ſmaller fiſhes. N to 
be les, ina of the moſt able to refit 
n a A ſince they conſiſt of bladders fo 
thin delicate, chat a piece of fine Venice 
paper is very thick in compariſon, and that 
they contain nothing in them but ſoft air, not 


2 any outward force. I cauſed 


ne of theſe bladders, of above an inch in 
and proportionably great, to be. taken 
out of a roch, and anointed it with oil to 
keep. it ſupple, and preſerve it from being 
Pierced or ſoftened by the water; and having 
by a weight of lead, faſtened to the neck of 
it, let it down to the bottom of a hollow cy- 
lindrical tube, ſealed at one end, and made 

purpoſely large, and about 36 inches long, for 
— hydroſtatical experiments; we could not 
perceive, that by the weight of all the incum- 
bent water it was manifeſtly compreſſed, or 


that at did diſcover the leaſt . or other 
depreſſion of the very thin membrane, though 


ſtuffed but with air. And this trial was made 
more than once with the ſame ſuooeſs 3 and 


Vet, that this proceeded rather from the ro- 


:buſtne(s-of the bladder, that was able to reſiſt 
the weight of a taller pillar of water, than 
from the non-gravitation. of water. in, the upper 
part of the tube on that in the lower, we 
ſhewed, by preſently letting down ſuch a mer- 
curial- gage, as is deſcribed, and often mentioned 
in the Congipuation of our New Experiments. 


For 
a7 2 n about ba. + New experiment rabocg che an 3 50 of heavy ſolids andefluids, 


las 1 ble, ible, — uvirt | 
J affirm, vemience, unge it ſeemed. to ſwim without 4 


of -liquars, whoſe 


about the reſiſtance of bodies to violently m- 


2 hy wot ir of ehe'incombent* water nd 


5 ee . 
leg into t 
and conſequently compreſſed'the air mad 
there, Which though it were not very much, 
pet ir was very manifeſt. For the uncom- 
1 being three inches and F'i in length, 
a it at the bottom of the tube about 
| hy the intruſion of the mercury, that was im- 
pelled up; and to ſatiafy myſelf. and others, 
char if che incumbent water had been hea 
enough, it would haye viſibly depreſſed che 
bladder in ſpite of any prinripium bylarchicum, 
ſince I conld not have à tube long enough, 
the bladder was funk into a a ga tha that 
had 'a/ long and cylindrical” n 
well fiuffed with a ſtopple, that was ke 
too, that it was very difficult for any thing to 
get out berwixt it and the orifice of the'glaſs ; 
| then a competent quantity of air being left 
above the water, the mans was warily, and 
Hy degrees thruſt down, and ſo leſſening the 

capacity of the glaſs, compreſſed the air, that 


was next it; and by the intervention of that, 


the water, that was under it.” And though there 
did not, upon a flight er eee of the out- 
rd air, appear any ſenſible operation upon 
eee eee 
water; yet, upon à further intruſion of the 


ke the preſſure being increaſed, the im- 


3 bladder diſcovered not only one, but 
erably deep wrinkles,” "which pre- 


ey i into — * — few a bee gage 
as has been lately i ken of, we eſtimated, 'by 
the condenſation of the air in the-ſealed leg of 
that gage, that the bladder had been expoſed i 
to a preſſure, „ een 
of a pillar of about forty foot of water. 


Tuts I hope Will leſen the wonder; aac 


bodies of ſo firm a texture as thoſe of luſty 
men, ſhould ſupport the preſſure of the water 
at ſuch depths, as divers are wont to ſtay at; 
 fince we ſee, what reſiſtance can be made by 
ſo exceding thin and delicate a membrane ſtuffed 
only with air, in com iſon of the ſtrong 
membranes and fibres of a man, ſtuffed beſides 
air, with more firm parts. I will not here urge, 
that great weights may be ſuſtained in the air 
by ſuch tendohs, or cords of fibres, and by 
other fibres, as it were, interwoven into mem- 
branes, in compariſon of what an ordinary man 
would expect : but I ſhall invite you to con- 
ſider with me, that not only upon the account 
of the ſtable parts of the human body, but of 
the ſpirits too, it may reſiſt very violent preſ- 
ſures (and ſuch as perhaps have not yet been 
conſidered) of a fluid body, not only without 
any manifeſt contuſion or diſlotation of parts, 
but without any ſenſe of pain ; which I ſup- 
poſe you will grant me, if, conſidering what 
- great effects guſts. of wind have upon doors, 
trees, nay maſts. of ſhips, blowing them down, 
nay breaking them; and that yet a man, wich- 
out being ere 1 will ſtand © a- 


2 


nd e of te 
igou and Tpirits,* withcur be- 
ing . Or broted by fo violent 
4 Current of air, a8 beats upon Him, but with- 
6ur ſo much as complaining, that he feels any 
in ; and this, though the wind that beats a- 
inſt him, however it be à fluid body, yea 
beeauls it acts 2s u Rream, does not uniform 
86 him, but invade” only” the fore-part 


df hiv bocly "Likewiſe, in the lifring'up heavy | 
vy vets by s by porterscartens, and other” 


men, we may ſee the ſlender tendons of the 
hands loaded with à hundred, or a hundred and 


fifty; or perhaps a far greater number of pounds, 


without having their fibres ſo far compreſſed, 


or ſtretched, as to make the lifters complain of 


in, thoug hi ſometimes may of a | 
oy * (as I could; if © pe Ard nh 


firm by other inſtances) # human body is an 


engine of a much firmer ſtructure than ſcho- 
lars are wont to'take notice of, © And here let 
me add; that I doubt whether, if the ftruc- 


tute of a man were not conſiderably es 


not perhaps ally) firm, he would, eſpecially 
ins top Ta, Be M00 ew the ie of 


: 8 water, though not immediately applied, 


a For (to Se ag you one reaſon 
more of my nos acquie in vulgar reports 
about diving) having feveral times converſed 


With a man, apt enough both to enquire and 
| obſerve, ' who got his living by taking 


ſhip-wrecked goods, he anſwered me, when 


aſked him, whether he felt any peculiar reſ- 
ute” againſt the drums of his ears, which are 


mbranes' not ſo well backed as thoſe of o- 


0n- ther part . that hen he (tale ar à confidera- 


, as ten or twelve fathoms, under rhe 
R he felt a great pain in both 


ti ears, which often put him to'ſhifts to leſſen 


it; which, by his manner of deſcribing it, I 
concluded was from the i incompetent reſiſtance 


of che air, which he acknowledged to me, he 


6 found by manifeſt tokens to be notably com- 


fed by the ſuperior water. Which relation 
m ſuch a perſon does not only confirm our 


ea, but likewiſe warrant us to doubt, ] 
Whether the common reports, that are made 


concerning divers, be fit to be relied ons with- 


out further examen and obſervation. 
Ix the mean time, I-ſhall add Nee 


experiments more, to confirm the reſiſtance, 
char animals" may make to à great preſſure, 
when exerciſed by the mediation of a fluid 


body. And I the rather gave you an account 


of this way of making trials, becauſe it may 
be alſo helpful to diſcover the reſiſtanices'of in- 
animate bodies, whoſe ſhape and 'confiſtence 
we may chooſe and vary, almoſt at pleaſure, 
to the preſſure of (totally, or in great part) am- 
bient fluids. And if Thad been furniſhed with 
a tube wide enough, and a quantity of mercury 

great enough, 1 might, by the way, have new 
you, that whatever the learned Dr. More is 


ſed to ſuppoſe, that to butter itſelf, even 
Lager Sr a preſſure may be ſo applied, 


a5 not to be able to make it yield chereunto. 


member, that, among other trials to the ſame 
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bout” the 'bigneſ of a ſmall hen-egg, to be 


| brought io an irregular ſhape, that if the com. 
reflion.were ſuch, as many would pe the 
flat- 


Jong corners, or ſolid angles, being at 
ted,” the butter might be reduced into a more 
capacious Higure, and leſs remote from round- 
neſs, - But, though having pur this lump of 
butter into a bladder, almoſt full of fair water, 
ve proceeded, both in the fame braſs cylinder, 
and much after the fame manner, that I em- 
ployed about the egg mentiohed in the fourth 
experiment of the Tract of the differing pteſ- 

fure of heavy ſolids and fluids; yet I found, 
that after 3 had been loaded with à 

weight of lead of above fifty pound, nei- 
ther I, nor the operator, perceived the ir- 


| regular figure of the butter te be altered. Nor 


was this the only trial of this kind I made with 
the like ſucceſs upon butter, though I dare not 
charge my memory with the eireumſtances; 
and therefore I ſhall, without delay, proceed to 
what I was about to recite concerning the re- 
i took then a cotnmon fleſh-fly, neither 
of the biggeſt ſort of all, nor of the leaſt, but 
of a middle ſize; and having put it into the 
be hermetically ſealed: at the end, there was 


put in as much mercury as filled that leg, and 


a part of the other, leaving little more than an 
inch of air between the quick-ſilver and the 
ſealed end, that there might be room both for 
the fly, and the condenſation! of the air, and 
then with a little rammer, fitted for the pur- 

_ © poſe, we cauſed the mercury ia the open leg 
do be thruſt againſt that in the ſealed leg, which 


| thereupon. did neceſſarily croud the air near 


the fly into leſs room; ſo that, by our gueſs, 
it was condenſed into about a third part of the 
ſpace, which it poſſeſſed before, and which it 
regained when the rammer was withdrawn: 
and though this were done more than once, 
et not only the fly was thereby not killed, 
dut not ſo much, that appeared, as ſenſibly 
hurt; and I perceived her, whilſt ſhe was pent 
up, to move her legs, and to rub them one 
againſt the other, as it is uſual with that ſort 
of inſects to do of their own accord in the free 
air. Nor did I queſtion, but that, if the glaſs 
had not been inconveniently ſhaped to admit 
the rammer farther into it, the fly would have 
ſupported a far greater preſſure. 
Axor RRR experiment, to the ſame pur- 
ſe, we tried with water inſtead of mercury: 
but, whereas this laſt named liquor could nei- 
ther wet nor drown our fly, (for which reaſon 
I chiefly made choice of it) the other did firſt 
wet its wings, and ſoon after, by a miſchance, 
drown it. But firſt we had an opportunity to 
compreſs" the air into a third, if not into a 
fourth part of its former dimenſions; and yet the 
fly-continued to move divers of her parts, and 
* eſpecially her legs, very vigorouſly, as if no- 
thing troubled? her, but her being, as it were, 
glued to the inſide of the glaſs by part of her 
wetted wings. And this, I hope, will keep 
the reſiſtance of divers to the ambient water 
i he incredible; ſince ſuch flies were 
Vor. 
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ciſed by a ſolid, or by a fluid body. For, ac - 
cording to our eſtimate, the preſſure againſt the 
body of the fly was as great, as if a ſlender 
pillar; of - marble, having the fly for its baſe, 


8 twenty foot in height, had 


ed upon the little animal; which, I pre- 


fume, you will eaſily think was more than e- 


nough to truſh her to deatn ITN 
.; But: becauſe, though the foregoing trials are 


not like to be rejected by the ſkilful, yer they 


require a-ſomewhat dextrous and nimble ex- 
perimenter, and leave ſomething, to his eſti- 


mate, I will fabjoin an experiment more eaſy 


to be made, and wherein the weight may be 
determined by meaſure, rather than conjecture, 
being made to be perpendicularly incumbent 
on the fly, or other animal. For the experi 
ment may be as well made on other infects, as 
worms, though ſome, that I had provided, 
N to miſcarry before they came to be 
We took then ſome _— black flies 
(ſuch as uſe to haunt butchers ſtalls in warm 
ſeaſons,) of a middle ſize, (the length of the 
body and head of one animal, which for trial's 
ſake we meaſured, being about three eighths 
of an inch,) and having placed one of them 
with the head upwards, that there was ſome 
diſtance left betwixt her and the ſealed end of 
the glaſs· tube nine or ten inches long; we 
poured in quick: ſilver very ſlowly and cau- 
tiouſly, leſt the force of ſo heavy a body, ac- 
quired hy the acceleration of its deſcent, ſhould, 
more than the meer weight itſelf of the liquor, 
oppreſs the fly. To this effect ſtooping the 
glaſs very much towards the horizon, and 
letting the mercury paſs into the tube thorough 
a funnel, whoſe lower part was very ſlender, 
that it might come down but by little and lit- 


-' 4 , 


tle, we at length got in as much mercury as 


the tube would receive, and then holding it 
upright, we watched, whether the fly would 
make any motions; and finding, that ſhe did 
manifeſtly ſtir notwithſtanding the incumbent 
mercury, we meaſured the height of the mer- 


curial pillar, reaching from the middle of her 


body to the top of the liquor, and found it 
to be about eight inches; and the quickſilver 
being poured out, the fly appeared to be ſo 
lively and vigorous, that I doubted not, but 
if we had a longer glaſs, the experiment had 
been much more conſiderable. But, when 
afterwards I was able to procure a better tube, 
the ſeaſon of flies being almoſt quite paſt, I 
could ſcarce get any, and thoſe not briſk, as 
they are wont to be in ſummer. But however, 
we -repeated the experiment with one of the 
beſt we could take of the above-mentioned 
ſize, and ordering the matter ſo, that the mer- 
cury incumbent on her, (for there was ſome be- 

4D neath 
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: wen 2 We yed 

aw ber inove one-gr.other of het little legs dr 
n e tlie tube were held up. 
| and the meaſuring the height of 


e mercury above: her; we found it to amount 
46 fimcen inches and better, and then wor 


| cauſe. 1 fy- | 
ſame bitgneſs, though hen ſhe was ae e 
tom of the e A — ſo com- 
3 ae | 


ceſs would have been much more conſiderable, 
, erimemt had been :exied -in-the: ſum- 
mer, —— miele cteatures are briſk and lively, 
and not, as it Ws, in the winter z beſides that 
theſe little animals, were hurt or wea-' 
ed by the violence; that would: ſcarce fail to 
be wha in catching; them, and putting them 
into ſuch a place and in the glaſs, as 
1 Pg required; the actual coldneſs of the quick - 
ſibver er” ae tg. them ſomewhat: 
id, whilſt it t any ways. 

| Ar it muſt not he here — that a fly, 
chat ſeemed but about half ſo big as one of 
thoſe hitherto mentioned, being well placed, 
with ſome mercury under it, in a glaſs- pipe t 
held upright, ſuſtained. a mercurial pillar of 


though ſhe was not obſerved to move under 
ſo great a weight, yet when onee it was taken 


off, ſne did not appear hurt, much leſs cruſhed 


under a greater weight, if the 
tube, which was too large, had not already 

r; all the ſtock of mercury we then 
had at hand. But I do preſume, that what 


we did try, will be available to our purpoſe, 
ſince we - clearly, that ſo ſmall an animal as 
a fly may ſurvivt ſo great a preſſure, and that 


ſhe could not only live, but was able to move 
ſuch long and ſlender bodies as her legs, when 
ſhe was —_— againſt by above ſixteen inches 
of mercury, and conſequently. by a weight, 
equivalent to a pillar of water of above eigh- 
teen foot and a half, which — above five- 
hundred and ninety times her own „ and, 
W. to the eſtimate our meaſure ſug- 
many times more her own. beight; ſo 
a diver, ſix foot tall, (which is ſomewhat 
rang anion ans man's tate, ) to have 
as many times his height of water above him, 


— 


height my fy might Fon <4 8 
55 


an 
either f or coral or peat are wont ta deſcend. 


Were, like d 


It: A1 nger i 
liſh 


99 the ſea, 0 ſuſ 17 
cumbent e think, that ſuppoſition, ought, 


ſomewhat above twenty · five inches; and ſtrai 


5 death by it, 9nd: robably. would have eſ- in 


25 muſt dive, at leaſt in f freſh water, to 
handred uhm, which's s far greater 
e ee than, for 
enquiry, the divers 


„ Ao now, Sits. having tendered the 
| 99123 


the ſolution of, xhis. difficule problem 1 ſhall 
S 4a derive ers, ang conſxler tho objce- £ 
1 tion he frames f rom the ſuppoſed inſalubleneſs 


d on this occaſion, 8 
9 to ou. 
is that _ Ns he muck 
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power he ae to ſuppoſe at the bottom 
the impreſſion of the in- 


to give place, if not to out former ratiociha- 
tions, yet to experience itſelf, which ſhews,: 
there really is a, great a. ru N pos by the 
water at the bottam of the ſea. 1 xemember, 
that a ineng of, the learned doctor s and mine, Sir 
vho is ſo eminent a virtuoſo, as to have been 


often preſident of the royal ſociety, related a 


while ſince to me: that a mathematical friend 
of his, whom he named, having had an op- 
portunity | to try an experiment, I have in 
vain endeavoured to get tried for me, had the 
curioſity to let down in a deep ſea a pewter-bot- 
tle, with weight enough E fink it, that he 


might try, whether any ſweet water would 
z  onifice or any other part : but 


n in at 
when he had it up again, he was much 
ſurprized to find the ſides of his peter · bottle 
. much compreſſed, and, as it were, ſqueezed 
ward by the water. I alſo, not long ſince, 
e of an obſerving acquaintance of mine, 
that has a oonſiderable eſtate in America, whe- 
ther he had not tried to cool his drink, when 
be ſailed through the torrid zone, by letting 
down the bottles to a great depth into the ſoa 
and if he did, in what condition he found 
them when they were drawn. up again. To 
which he anſwered, that he had ſeveral times 
employed that expedient for the refrigeration 
of his drinks, but was at firſt amazed to find 
the corks, with 'which the ſtrong ſtone-bottles 
had been well ſtopped before, fo forcibiy and 
ſo. far thruſt in, that they could ſcarce have 
been ſo. violently 1 in with a hammer, 


and it was „ 


pi b e he kn 
FUCK in adies,. ving 
put to him, anſwered me, that he had ſome 


while ſince had the curioſity. to try, in a very 
| ; 8 deep 
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deep part of the ſea, whether any freſh water 
woulc Krain into ſtone· bottles through a thick 
cork. ſtrongly ſtopped in, and having let it down 


with à convenient weight to one hundred fa- 


„as much diſappointed, when he drew 
e . 
ter at ſo vaſt a depth had quite, thruſt down 
the cork into che cavity of the bottle (which 
elſe. perhaps Would have been cruſhed to 
pieces ʒ) an effect, which he would. ſcarce have 


7 Dp 


expected, from the ſtrokes of a mallet. And 


Ii to all this it be objected, that it was not 
8 - e but the coldneſs of the water, 
that did the 


5 
a” 


- warmth ; and yet, | in the 


recited, feats, by condenling the 


induced. aire and_gbliging nature. to do the 


el for fear of a yactum Twill nog lunch inc 
the. controverſy, whether nature do any thing 


ob, fugam vacui, but only anſwer, that I can- 


not eh; th: relations of the divers, or 


o 
4 


che gl veel, s thr the opp ſhould keep 
aſunder the air in the veſſel and the, outward 
water, and hinder all immediate intercourſe 
between them, and alſo make ſome reſiſtance 
againſt the, preſſure. of the external water, and 
yet be capable of freely moving up and down, 
and ſo. be a good ſuccedaneum to a ſolid ſtop- 
ple. Taking then a glaſs-vial, furniſhed with 
2 ſomewhat, long cylindrical neck, whoſe ally 
was large in proportion to the reſt of the veſſel, 
we put into it as much quickſilver as would 
in the neck make a ſhort mercurial pillar of 
between half an inch and an inch; then, a piece of 
very finebladder, dipped in oil, was ſo tied over 
the orifice of the glaſs, that no mercury could 
fall down, or get out, nor water get in at the 
orifice, and yet the bladder, by reaſon of its 
great limberneſs, might be eaſily thruſt up to- 


wards the cavity of the vial, or depreſſed by 


the weight of the mercury. This little inſtru- 
ment, firſt furniſhed with a weight of lead to 
ſink it, being inverted, the mercury deſcend- 
ed into the neck, and cloſed the orifice as ex- 
Aly as a ſtopple, and yet, with its lower part, 
| gn the bladder beneath the horizontal 
plane, that might be conceived to paſs by the 


orifice; then the glaſs, being a whule' kept in 
the water, that the included air might be brought 
to the temperature of the ſurrounding liquor, 
M "ae n 0, NOS TR in 


- 
ws | 


* See the paradox about ſudlion. 


Aid continue there a great while, : de 
 rable depth under water, and tere worte; 
aſked him afreſh (to obtain filler informations 


I thought of a way, of ſo cloling th 


+ In the tract of the differing preſſure of k:avy ſolids and fuids 


and by a ſtring let further down into the ſame. 
glu veſſel filled to about two foot in height, 
the preſſure of the liquor Aunt the orifice © 

the vial did by degrees drive up the bladder 
and the mercurial ſtopple into the cavity of the 
neck, as was manifelt ie 

1 and whien the inftrument was lei- 
lurely drawn up ain, the weight of this mer- 
cury made it ſubſide and kuk the blad- 
der again as before. An expeflment a- kin to 
this, and therefore fit to confirm it, I have de- 
W in Rpt . . ara Rwy 
Ap here I ſhall ſubjoin what very oppor- 
tunely occurred to me fince the writing | ths 
laft page. Meeting cafually with an ingenious 


F 


mechaniciin, (whom, you will find I have elſe- 
where + mentioned) that deviſed, a ſuit of 


cloaths and other accommodations, wherein 1 
once aw him let down into the water, b. 
whoſe help, and that of a boat, he could, and 

2 at a conſide: 


than formerly) Whether he felt not the preſſure 
of the water againſt his breaſt and belly; to 
which he anſwefed me (more citeumſtantially 
than he kad before) that wheh ne was abour 
four or five yards under water, though but in 
hat there being hardly room e- 

weh left for the free motion of his lungs, he 
A was neceffitated 


3 
\ 


he came to the depth of about fix fathom, 


though in freſh water, he found a great pref- 


ſure againſt his legs and arms and all the other 
parrs againſt . which the water was able to 
thruſt the leathern ſuit inwards. And this preſ- 
ſure being found by him, as he told me, pretry 
equal, againſt all the expoſed parts, (for from 
the other, which were more yielding and ob- 
noxious, the armour kept it off,) he received 
ho miſchief from it, nor yet much incommo- 


dity (and ſbme he might expect from the ſtiff. 


neſs and unequal yeilding of the leather :) ſo 
that he could ſtay under water, though not ſtill 
at ſo great a depth, about two hours or longer. 
And upon the whole matter he anſwered me, 
that he was well farisfied by his trials, that the 
ambient water endeavoured to preſs .him and 
his diving fuit every way inwards. Whether 
the coldneſs of the water had any intereſt in 
this phænomenon, I particularly enquired of 
the engineer; but he replied, that by reaſo 

of the tightneſs of his diving ſuit or inſtru- 


ment, the warm ſteams of his body, that were 


922 in, and other concurring circumſtances 
ept him from feeling any cold, and made 
him ſometimes feel a greater heat than he 
wiſhed. He has promifed me, before it be 
very long, to make for me a trial or two, that 


V 


by the aſcenſion of the 


Enaled a kind of ar. 


% - 
bt 4 
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id, it 2 water 

againſt bodies, bodies, Whether bi cifically lighter or 
| heavier than itſelf, placed under watery: 
| ore e with. the height of 

the water above the emerſed bodies. And 
this being ſo, it is not more. neceſſary for me, 
than for men of other opinions, to give a clear 
reaſon, why divers can reſiſt {0 great a preſſure 
of the incumbent water. And. ie 
the water in our recited, experi nt havin 
_ effects upon inanimate bodies, whic 
+ not. capable of La roy wg? or 2 5 
ial informations,.. will have much N 


| weight with unprejudiced perſons, than the 
uſpicious, and ſometimes 4 ing accoutits 
9 . 00 whom gong inions 


oy 


t. 17 5 7 55 wy they, that 
centively-conſider what his been offered 


E „how little they would have believed, 
that dae is ſo great a difference, as we have 
by the tadpole, the fly, and other inſtances, 
ſhewn there really is between the preſſure of 
| and of fluid 175 8 will, I preſume, be 
pt to think ĩt fit, that 7. "es, want of a ſuffi- 
cient hiſtory of matters of fact, any ſcruf Ex FF, 
main about the ſolution we have offe 
the nature of the uniform preſſure of tl, 
and the firm ſtructure of the human body, we 
ſhould, to remove thoſe. remaining ſcruples 
alſo, rather range about for other phylical 
helps to ſolve more compleatly the problem, 
2 4 e ſuch a thing as compreſſion, which is an 
action purely corporeal and mechanical, than 


for want of a ready and compleat ſolution to 


fly to the immediate interpoſition of an im- 
material and intelligent, yet created agent, to 
explain clearly whoſe manner of working would 
be a much more difficult taſk, than the ſolu- 
tion of the phznomenon without it. 
Aud now, Sir, having preſented to you 
the tellections I thought requiſite to write up- 
on the learned doctor's diſcourſes againſt my 
hypotheſis | and explications, relating to the 
Sravitation and preſſure of fluids, I have little 
More to trouble you with in this 
though in the latter part of the thirteenth 
chapter, the doctor is pleaſed to ſpend divers 
in the explication of divers of my hy- 
Loftatical phznomena by the agency of that 
incorporeal director, that he calls principium 
Rank * lince theſe explications of his 


| none oc 
* 
5 
8 
o 


and neous. | And I have neit 


preſſure of corpore , froe ftabilis foe fluide, à principio ly- 


| eri peſſant & premi, quanivis fing ulæ on 


fa; and that the 


x ter, as the 


whe their fuga vacti, 


„and re- of the two ways 


faid to have preſented the firſt watch to the 


: monarch, that it was not endowed with life, 
ther, that what I have thought my ſ 
| my in general, that there can be no fuch 


ther there be or not, our hydroſtaticks do not 


as I think, truth ought to be pleaded for only 


5 * 
. QI N ; 
: 8 3 


* 
7 . 


9 5 tha objections di- 
ae my ſolutions, 25 . 
together to examine _ the main a 
thing, that I intended in 

to what I told you at the 
ſhew, that che argu 


recited do not evince any of t Q- 

the yet nor the | 
leiſure ſolicicouſly to examine the doctor's hy- 
larchical principle. Of which I ſhall only fay, 
that though he. tells us, it is paratum ad mos Page 17 | 
vendum quoquo ver ſuns materiam pro data occafione; © 
yet lance he alſo tells us, Qudd particule molis page 1; 


167 


larchico in unam aliquam partam omnes juntrim 


las in nullam partem premant, 
magnitudine molis major minorve 1 Led —2 
ce, by which it endea- 
e the _— in their true and 
natural c nce, though it be very great, is 
of invincible : I" ſee no need we have to fly")... 
o it, ſince ſuch mechanical affections of mat⸗- 
bring and weight of the air, the 
gravyity and fluidiey of the water and other li- 
1 may ſuffice to produce and account for 
phænomena, without recourſe to an incor- 
poreal creature, - which it is like the Peripate- 
- ticks, and divers other philoſophers, may think 
leſs qualified for the province ned it, than 
whereto. they aicribe an un- 
ower to execute its functions. 1 
erefore to you, . to judge, which 
Kr icati _ hydroſta- 
tical phznomenon, the doctor's, or, 
that which I have made uſe of, reliſhes' moſt 
of the naturaliſt. And 1 ſhall only tell you, 
that if T had been with thoſe Jeſuits, that are 


limited | 
leave it 


king of China, who took it to be a living 
creature, I ſhould have thought 1.2 had fairly 
accounted for it, if, by the „ ſize, mo- 
tion, &c. of the ſpri ng-wheels, balance and 
other parts of the watch 1 had ſhewn, that 
an engine of ſuch a ſtructure would neceſſari- 
ly, mark the hours, though I could not have 
brought an argument to convince the Chineſe 


From which compariſon you will eaſily 
con- 
cerned to do in this place, was not to demon- 


ng, as the learned doctor's principium by- 
larchicum, but only to intimate, that, whe- 


need it. Nor do I think it neceſſary to the 
doctor's grand and laudable deſign, wherein 
I heartily wiſh him 'much ſucceſs, of proving 
the exiſtence of an incorporeal fubſtance. For 


truth; ſo I take that, which the doctor 
contends foe; to be evincible in the righteſt way 
of proceeding by a perſon' of far leis ering 
than he, without introducing any precarious | 
principle; eſpecially experience having ſhewn, 
that the generality o heathen hiloſophers 
were convinced of the gs of a . 
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of the world, by the contemplation of ſo ſtrangers, may warrant us to diſſent, from 
admirably contrived a fabrick, where- his opinion, without obliging us to ky ene 

no — rcp of an _ immaterial mies to his reputation. And therefore, if you 
3 things have Sond any . in this Paper ineonfiſtent 

ted among thi 


acting upon : 
r this I have nothing more to lay, but that my intentions of not appearing any iber! b 
' wonld not have any thing, that 1 have. 0 r in our debates than , he 17 ꝗ— of 
miſconſtred to the N : 
| t a 
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- iy Tk theſs Tors, about a Way of weighing Water 


ys 

in Water, upon the occaſion of ſome Exceptions, made 
to it it by Mr. George Sinclair. 4 5 

: 888 Fee 2 * In his Hiydroſtariks printed at Edibrg, 16723 P- 146. fl. 

5 e e Fas >> 15 8 eee 


HEN this 3 was juſt 6 ber L. of the Philoſophical 7 ranſaffions and 
niſhing in the preſs, there came by the following diſcourſe cleared from the 
to the publiſher's hands a diluci- exceptions to be met with in Mr. George Sin- 
dation of an experiment of the ho-  clair*s book, entitled The Hydroftaticks, &c. 
nourable author of theſe tracts, about a con- printed at Edinburgh, 1672. Which diluci- 
trivance of his for eſtimating the weight of dation, becauſe of the affinity of the ſubject, 
water in water, formerly ed in Num- was en fit to be here annexed. 
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: | i bes las, ths ir from having Une 0 
ruſe the book itſelf, (which I tell you, that 


may not now expect any of it 
e 


dre then once, what directiy concerns me in 5 


dul a time 8 
mae 
-Wihtzkzas Fm EE . 1 . 


ing. recited my experiment abo ev. Y be TY 


ter in water, as you were pleaſed to publiſh'ir 

in a book enriched with fo many better things, - 
Numb. L. the Philoſophical Tranſaions, begins his ani- 

madverſions with faying, that © herein is a great 

miſtake:*? I ſhall not in that much oppoſe him; 

for poſſibly th e diſpute between üs is not much. | 
more chan verbal, And becauſe my ex 

4 by itſeſt, and , 


t 1 had 
Which 
ti in it, I wonder not, that my meaning == 
not by all readers be. fully underftood. © A 

therefore, to explain myſelf on this occaſion, 
give me leave both to repeat my opinion, and 
to ſhew you, on what . — 42 how far, 
I deſigned to confirm it by this experiment. 
My opinion then was, and full is, that as water 
is à heavy fluid, fo it does retain its gravita- 
tion and power of preſſing; by which I mean 
a tendency downwards (whatever the cayſe of 
that gravity be) whether it have under it 2 


For 1 ſee not 1 


of: 400 therefore I ſuppoſe, eee, 
_ caihs. its: gravity not only Ih air, 
too, and in heavier liq 
vertue of this, the liquor preſſes upon them; 
but if a ſurrounded fluid have, upon the ſcore 
of its ſpecifick gravity, an equal, or a ſtronger 
tendency downwards, than water, it will, by 
vertue of that, be able to impel up this liquor, 
or to keep it from actually deſcending : fo that 
a portion of water, ſuppoſed to be included in 
a veſſel of the 3 ſpecifick weight with wa- 
rer, this portion, I lay, placed in a greater 
quantity of the ſame water, will neither riſe 
nor fall, as I have elſewhere ſhewn ; but yet 
it retains its gravity there; only this gravity is 
kept from * it actually deſcend by the 
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water does really..preſs--che--k 
"though it does not attually d 
perhaps a 
1 xitate on it, but not p 


hindered to wan halt home, 


"as Acer 


merſed, ſo as the water could get 


but in water 


rs, and conſequently, by in 


| _ W wet: ee 81 3 655 
190 te nt fe 0 fry 
een en 972 50 det t warde. Wy 8 
. ne ee wh ior; Hons. 


1 5 egy, Fey Kut 
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1 


n Ts 
chat our lately mentioned included 1 


Jeprels it, or (as 
ſchocl- man would phraſe it) does 
regravitate. Nor do 
wa che, vec whether 
gravitates, is to 

8 ans, | in man 


ENEOUS en water, 

ments, preſſing one : — 
when it is in its r 

opinion, (which I preſt 
and J agree in in oppoſing,) it was alledged, | 
es other things, which I found many, 
otherwiſe gpod ſcholars, were not fitted to un- 
> that if a glaſs-vial or bottle, well 


E were 1 immerſed under water, it 
d: ſtrongly te upwards; 3 TE it were 
oully: when it way thus un- 


3 — it was pended 
that the reaſon of the empty bottle*s em 


when ſtopped, was the poſitive Jevity o the 
air it was filled with, 9 ſinking of it, 
when unſtopped, was from the reteſs of the 
ſame air, a, 1 the intruding water was dri- 
ven with les out of the bottle; I 
thought this ry might be obviated by con- 
„ an experiment, wherein the water ſhould 

be plentifully and ſuddenly admitted into the 
glaſs, and yet no air expelled out of it, (which 
circumſtance I therefore took notice of, 5 | 


7 
— 


1e, „ be baile of air appeared to emerge 
(„b Or | 


| then the that was kept up befort, ſhould 


fall to the bottom, with a gravitation ngunt- 
int to a confiderable weight in reſpect of its 
capacity, the finking of it could not by them 
be aſcribed, as they ſuppoſe, with poſitive 
levitey, but to the weight of the admittec 
. water, Which, when thus weighed, would be 
_ invironed with water of the fame kind: and 
to they, that this admitted water might have 
- - # confiderable weight, notwithſtanding the 


* d 


Place it ws in, I employed a pair of feales you 


after the manner, that is recited in the experi- 


[ : 22s 
: \ 5 P 
« 
x 


of our opinions is not ſo wide, as at firf 


gravity, (for I know not on what other ſcore 
they can do it) pres che inferior, But this 


propoſe a method of Ter water deſcend in 
water, and weigh it in that liquor with a pair 
of ſcales, juſt as if 1 would weigh in the fame 
water a piece of lead, or a portion of mercury, 
which are bodies much heavier in ſpecie than 
water, either he miſtakes my intention, or I 
did not ſufficiently derlare it. Bur that, which 
I defigned' to ſhew, and, for aught I can 
fee, have ſhewn, was, that by the help of an 
ordinary balance it be made appear, that 
water admitted into the glaſs bubble, I em- 
ployed, did make the * bubble weigh ſo 
much heavier than it did before that liquor en- 
tered into it; and that this new weight, that 
was. manifeſted; by the balance, was not due, 
28 1 poſed, to ſuch a receſs of 
the air, as I mentioned'a while ago. 8 
And now, Sir, it will be proper to take 
notice of ſome p. the obj 
- courſe, in order to dilucidate the ſubject of it. 
Whereas he ſays, (page 
Take a piece of wood, that is lighter” in 
e fſpecie than water, and add weight to it by 
« degrees, till it become of the ſame weight 
« with water; knit it with a ſtring to a ba- 
e lance, and weigh it in water; and you will 
find the whole weight PEER by the 
2 water: I anſwer, that this does not at 
overthrow m inion, but agrees ver) 
well with it. For poſe the weight wt 


add to the light wood be lead, it cannot” be 


laid, that the metal loſes its native ponderoſity, 
_ whilſt it reſts in the water; and the reaſon, 

why it deſcends not, is, that it, and the wood 
it is Joined to, are hindered by the counter- 
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e through the water,“) fo that if 


it feems. For he allows, as well as I, are 
And 


3 


in the objectors diſ. 


poiſe of the collateral water, which, by its 


-preflure, would raiſe the ſurface of the water, 
 wherzon the floating or ſwimming body Jeans; 
If it were not hindered by the welght of theſe 


body lea 


n > 


incumbent folids : and this refiſtance of theirs 
ge endeavour upwurds of the water, be- 
1g exerciſed only upon the account of their 


fravity, ſhews, that they do in my ſenſe gra- 


vitate, though not pregravitate.  _ 
Ad Aix, if you pleaſe to conſider the 
caſe, put by the objeCtor, page 151, and caſt 
your 1 8 4 his ſcheme, which, ſuppoſing 
on to have his book, I ſhall, for brevity ſake, 


make uſe of at preſent ; -you will find him thus 
argue. “ Naw, I ſay, it is fix ounces of the Pag. 151. 
4 weight () that makes this alteration, and 


turns the ſcales: for if twelve ounces ſink 


the glaſs below the water, when it is full 


« of air, and no water in it, then ſurely fix 

"are ſufficient to fink it, when it is half full: 
the” reaſon is, becauſe there is a leſs 
potentia, or forte, in ſix inches of air, by the 


_ «one half, to counterpoiſe 4 weight of twelve 


« ounces, than in twelve inches of ait. There- 
e fore this air being reduced from twelve in- 


in ches to fix, it muſt take only fix ounces to 
„ n 


To which I anſwer, that 1 know not yet 
what, on this occaſion, he means by a poten- 


d tia, or force, in fix inches of air, to counter- 


ppiſe a weight of twelve ounces. For by the 
term counterpoiſe, where the queſtion is about 


_ weighing, one would think he ſpeaks of 


weight z/ and yet air, according to the vulgat 
7 hy po itively light; according to us, 
hough it have a gravity, yet in our caſe that 


' muſt arhowe to fo little, that what air the 


ubble needed to fill it, could not weigh at 
pſt aboye four or five grains, which therefore 


might ſafely be neglected. But, according to 


my opinion, the reaſon of the phænomenon is 


clear enough, without meddling with the 
tentia of the air. For if we conceive a ho- 


rizontal plane to divide the water mentally, 
and paſs by the bottom of the ſuſpended bub- 
ble; before the little ſtem be taken off, there 
is a far greater preflure upon the other parts 
of that plane, than upon that, which lies under 
the bubble, in regard they are preſſed by the 
weight of the collateral water (A, L, G, D, 
M, C,) 80 the other is preſſed only by 
the weight of a body very much lighter than 
its equal bulk of water: ſo that, to keep the 
bubble from being forcibly buoyed up, there 


149, and 1 50. ) » was requiſite eighteen ounces of lead, that make 


up the plummet (B,) to detain it under wa- 


ter, and keep the beam of the balance hori- 


zontal; that when acceſs is given (at C) to 
the neighbouring water, it is by the weight 
of the collaterally ſuperior water impelled in- 
to the cavity of the bubble, where the air, 
being much rarified before, could not reſiſt its 
ingreſs, and thereupon, ſix ounces of water 
getting in, that "% of the imaginary plane, 
on which the bubble was incumbent, is preſſed 


by a greater weight than formerly by ſix 
- ounces, and conſequently, there needs the like 


weight in the oppolite ſcale of the balance, to 
reduce the ſcale to an æquilibrium. And if 
— 


W «% 1 


© Xt ets 7 — 
? * ; 


WM... n LETTER; er. N 
N A* 3 the, glaſs, to be the now..cegained quipoodium..: Suppoſe;in 
| col ay full 9 Water, ah. the RE the two ſcales of a balance there F 1 
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ly be 
« dio With eighteen 3 it muſt then be i in the the weight of the eg ſuperior water | 
„ ſecond: or if theſe eighteen dunces in the would 1 9 bubble, if it were 
« ſcale (O) be the counterpoiſe-of the water not kept in its p y a proportionable ad- 


_ © weight of & ie lead (B)? The weight of it it ſeem a ſtrange thing, that I ſhould fay, that 


| ar, 3 c to my ſenſe, the eighteen of copper of nine pound in common water, 


| bubble, which alone Wee Fee e I counterpoiſed . 7 


bo that there being in all thirty ounces to be ' lump, it would weigh, as much as the ninth 


- ounces in the ſcale, and the water in the bub War the learned objector has, at the 


 attentively confider it, you will clearly 7 keep the ſcale it leaned upon depreſſed, and 
eie. And the reaſon,” why the 9 if 
weight of fix onnces is required, will be, that whe, 


_ taine 


air, being now filled with water, amounted to horizontal z, to which ket wo it is once 
ſix ounces more of water than formerly, and brought, the @quilibrum. will continue: 


Will need the weight of on ces to make a water, whillt it was filling the glad: 
ne quiponduum. BIND the Tale it belonged to, yet it * its Weight, 


theſe eighteen ounces are the zquipondiur 1 an æquilibrium, becauſe then this wa- 


8 and Beighteen, It muſt chen eicher by ſuppoſition, it were all annibilated, and no 
1 | 


e firſt, becaule twelve cannot. be in =Quipon-. ing much leſs preſſed, chan immedi 


of the eighteen ounces, that hang from the ter, will need, according to 101 elſewhere men- 


| 5 9088 5 here not reckoned 5 either of us; ng. and if * 


ſcale (0) to. need fix ounces more two equally capacious and equiponderant v hs 
nk Lt 2 mm, the account of wheres oße is quite full, e : 
the phenomenon. will be the ſame, ad, if Lug füll; it is evident, chat the full veſſel will 


gently, pour in as much water into. the 
as the filled has Lad than it, the 
ſcale, that was formerly kept raiſed, will be 
now depreſied, till the beam be brought to be 


the upper half of the bubble, that before. con 
4 leſs than three or four grains weight of 


and 


ED 


ſo the counterpoiſe, in the oppoſite ſcale (O,) yet it will not be faid, that 


Com oRVoust y to ation, when E which in my ſenſe is all one, did not gra- 
the eXaminer ſays, © « Now 1 enquire, whether vitate upon the ſcale, when the balance was 


« of the water within the glaſs, or o * weight ter did no longer depreſs it. And how. much 
<« of the lead () 7 It is impoſſible. they dan the water in our bubble does, notwi 
« counterpoiſe both, ſeein the water is now its immerſion, „ would be viſible, 


e the counterbalance of the Water, or the other ſuffered to ſupply its room. For 2 
« counterbalance of the lead. It cannot be the ſubjacent part of the 1 


« within the glaſs, I eriquire what ſuſtains the dition * weight 6 I 5 ee Nor ſhould 


. «cannot be ſuſtained by the water, becauſe i it the thirty ounces, lately mentioned, ſhould þ 

« is a body .natutally heavier, than water ; it counterbalanced partly by the weight in 
e muſt care be Redaned by 8 8 r fkle; and 1 py y by the water, that 
I anſwer, that this ſpecious N & ills the immerſed bubble ; fince This} notion 
155 it is ſomewhat, obſcurely. worded). to 7 Þ may be warranted even by the common prac- 
vane 1 a miſtake of my meaning in the tice of weigh heavy ſolids hydroſtatically. 
However, as to th ee For if you . xr for inſtance, weigh a lump 


ounces in the ſcale (O,) are the counterpoiſe the metal, hanging by @ horſe- hair under wa- 


ſite and zquidiſtant ſcale, make up tioned experiments, either juſt or near about 
2 ke plummet (By) which anſwer, I — eight pound in the oppoſite feale, to keep the 
not how our author prevents.), But then you balance horizontal, ſo that the whole nine 
will aſk, what counterpoiſes the water in the pound, that heh lump weighed, : 


anſwer, that it is the gravitation of the colla- mentioned in y..by. 
teral water, which 1 the other pow oe the weight, or refiſtance e from a 


conceive water in a 
and the water incumbent on the bubble does veſſel adiapho to.gravity and levity, to 


{ that part of the plane on which they lean; be. ſubſtituted. in the 5 of the metalline 


ſuſtained, the eighteen of the plummet, and part of the copper lump weighed in the air, 
the twelve contained in the glaſs, the lead, that and the ſame counterpoiſe of eight pound would 
hangs in the water, is counterpoiſed by eighteen maintain the æquilibrium. 


ble by the preſſure of the collateral water. cloſe of his diſcourſe 3 the natural ad. 4 
Bor you will ſay, that it appears not, that tificial balance, could not without | 
the included water preſſes at all, ſince it does and is not here neceſſary to be dwel 1120 25d ; 
oo, at all deſcend. . To which I anſwer, that eſpecially ſince you will ſee, in what I ſuppoſe 
1 N as the water was getting into the ca- you have now received from the preſs, in an- 
vity of the bubble, ſo long it did manifeſtly ſwer to the ingenious Dr. More, ig is to be 
gravitate u 177 the ſubjacent plane, and actu- ſaid on that ſubject, according to my hy 
0 deſcend, raiſing the counterpoiſe in the theſis, Wherefore, though my learned adver- 
ſcale but when, by adding more weight to ſary does in the 152d page conclude, . That 
that . counterpoiſe, things are brought to a © water cannot weigh in water,“ and. aſſerts 
new æquilibrium, there is no reaſon, why the © that the preſſure of water is one thing, and 
SPIES of the Aer ſhould again 8 « water to 1 1 in water is another; yet, is | 


\ 
Y 


"i . Je Fry ie ; ere 
— uponthe ſcore. of its gravity, it Sravitates in 
water; though it does not Oe? ant op by th 
"Fly deſcend: * And gh it is in the Tenſe. 
of this kalt *expreffion, - that our author, if I 
nmüſtake him not, ſpeaks of weighing in 1 
his conclaſion, that water dintiot weigh in Wa- 
ter, does not Contratlick me, who affirm not, 
that Water dots: e . | is 
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LEV IT of BODIES under Warns. 
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Ur is obvious, eben to tie vulgar, "EXPERIMENT 1 
to philoſq if wood, | 5 
other body; that Tr | LE inſtance dc cabs urged 
water, and naturally floats upon it, be detain- to prove the poſitive levity of wood in 
ed under; water, it will, upon removal of — 3 water, ſeems to me to have been too perfunc- 


force, emerge to the top. A ch it does ſo torily made, to be ſafely acquieſced in. For 
readily, and, as it ſeems, ſpo y, that even as it is propoſed with advantage by a 
not only, the. Peripatetick ſ but the ge- — 4 foreign mathematician, I cannot think 


 nerality-of philoſophers, t ancient and mo- it accurate enough to determine the preſent 


dern, do, as — 1 as the vulgar, aſcribe this controverſy: for I will readily allow him to 
aſcenſion of lighter bodies in water to an in- ſuppoſe; that in caſe a flat board, as for in- 
ternal rinciple, whe they therefore call __ ſtance, 'a trencher, have ita:broad ſurface kept 
ſitive levity. "7 by a man's hand or other competent force up- 
Bor this Win was not always Fo uni- on the horizontal bottom of a tub full of wa- 
verkally received among philoſophers, as in later ter, if the hand or other body, that detained 
ages it proved to he; Democritus, and ſeveral it be removed, it will ordinarily happen, that 
of the ancients, both atomiſts and others, ad- the trencher will haſtily aſcend. to the ſurface 
mitting no abſolute; hut only a relative or re- of the water. But I do not perceive, that a 
ſpective levity ; which oplnian ſome of the deciſive experiment of this kind is eaſy (not 
moderns have ingeniouſly - rd. to re- to = 0 flible) to be made with ſuch mate- 
vive. $1 . . xt For the wood, whereof both the tren- 
Bur, Daun vhatever wit — may have, on and the bottom of the barrel conſiſt, are 
eniployed-i in arguing, yet the ſchools ſeem to ſuppoſed to be lighter in ſpecie than water; 
have the advantage in point of experience, the and to be ſo, they muſt be of a porous and not 
obvious inſtances, given by the Peripateticks, very cloſe texture. To which agrees very 
having neither been ſolved. by real and practi- — the ſolider woods, as lignum vitæ, B 
cal variations of the ſame inſtances, nor coun- &c. whole texture is more cloſe and compact, 
terbalanced by new experiments of. a contrary will not float on water but ſink in it: and 
tendency 3 the importance and difficulty of the therefore, if there be not much more care uſed, 
ſubject invited me to attempt, when I was up- than I have yet heard, that any experimenter 
on hydroſtatical trials, whether I could expe- has employed, to bring the ſurfaces of the 
rimentally ſhew, that whatever becomes of the trencher, and the bottom of the barrel, to a true 
general queſtion. abgut poſitive levity, we need flatneſs, and as much ſmoothneſs, as they can be 
not admit it for the true and adequate cauſe of brought to, I ſhall not think the trial ſo accu- 


the emerſion of wood, and ſuch lighter bodics, To made, as it might be; not to ſay, which 


jet go under water, I ſuſpect, that though i it be mentally, yet it is 
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as the workman tould bring them to do; that, 


r lte be Sls fuck Eg 


for ſuck a. contact; as might be neceflary to 
E in cala that, 
R from ex- 
"vagy . eee the emerſion 


hav the 3 of — — 
e by the weight 2 of the 
iquor incumbent on them, are G 
nuate and e e. the lower darts 'of 
of amt” upwards * here: | for 
„ rp her) ban the n 
1% „ > 
Oak chit is the with of 1 e 
or aſcenſion of bodies, Ughter in ſpecie Thar 
the fluids they ſwim in, id moſt conſonant᷑ to 
the laws af Hydroſtaticka, as Ihaweclewhere 
ſhown, But whereas the whole force of. the 


poſition, that, becauſe. the 


the barrel, no water can come between to buoy 
it up, whence they conclude, it muſt aſcend 
— 

thought fit to e ex 

ther, and, if I miſtake not, a better marine > 
V took then two round plates of black 
muble ſhaped like cheeſes, Which had thoſe 


— (ar were to be clapped d e 


chat che ——— laid — the other, 
might touch in as many of the ſuperficial parts, 


whilſt they were in that poſition, the 
moſt being taken up, the other would ſtick to 
it, and aſcend with it. And to keep out the 
Pow better, 1 were, be- 
were put together, „and but 
very lightly, — which 48 not hinder 
them — moſt eaſily fliding along one ano- 
| ri ar 2 3 or to the 
or to as as the See 
ſurfaces were kept he” 
- Pxzs» things being done, a blben bladder, 
alk a: moderate ſize, was faſtnocl to the 


marble, and both of them were let 1 : 


the bottom of à tub of water, here, by the 
hep of an eaſy contrivance, * lower —— 
was kept level to the hortzen. And now the 
patrons of poſitive- levity would have conclu- 
ded, that the bladder, being a body, granted 


to be by vaſt odds lighter than wWobd, and be- 
ing in an unnatural place beneath the ſurface 
of the water, ſhould, of its own accord, — 


with impetuoſity, emer; 
contrary event, becauſe the bladder being tied 
ikke __ rs Koen we ER 


13 : ol e ue Hydro Pardons, 


e 8 7 
 oodies,;as-thpſe. of the lightes woods, 10 be-fit; the water could hot impel the 


2 42 2 8 


4 "ow able to, make, they dif- 
joined, and . | 
ee” inp 


argument of thoſe I diſpute with, conſiſts 1 in a beyond: = 5 „ 
 merly ſpoken of) is placed upon the bottom HE 


once or twice at leaſt: placing the 
. : 


only the upper 


m up, in regs 
that the cloſe contact of the ſurſaces 5 
two marbles ke 
2 
. ad 
ON Fea 


ny RE 1 
Ann; werent rneath . the 


55 a fd, 
ich, by. 17 * dk 
2 re te 2 
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IS 
PF 
ue . 


the wafer to excrude the binder full of air * 
6 557 1 "Y 


vs of pat, the artes of the 
were ſad 1 


Wa ET Wh, 


r experiments'of this kind, bonne 
letting down the 1 both Ay rt 3 but 


ble under water” upon the" Jo 


* 


N 9 — eff (ors. hath 
lift up from the lower parts of che water, not 


ſtone, when it not the 
other, but a "a weight'of AY or Ra pen 
hanging UE doe 

Ap that a 
_ cauſe of 


— 


0 coheſion of themables n 
may be "argued from this, 
ee at any 
time; out of abh. 
may be much diſputed) yet, in our caſe, this 
abhorrency could not e well pleaded by its 


erer 


was ſufficient to disjein the marbles, when they 


yet touched e accoiding to half 


— 


b. cor wana 


EXPERIMENT | II. 


1 40 ter, now whether it is not rather th 
; = and Ae Chan 'of the water, of 


the water Form Loki I le. 


neon pa 


of a vacuum (which 


aſſertors, ſince many of them hold it 0 be : 


a 


upon the ſurlace of the water 4 


4, * ; '- fi 


Levy: of Boptes ane er. 


4 a = in ſpecie than z it, that makes 
the 285 "aſcend. to the ſurface of _ 


| | viſe this riment: 5 
N 25 a bladder. b 


Py 


ſometimes as E as we could conveniently let 
ic would immediately ſubſide. 
* Bot th c not þ neceſſary to be/infiſted on; 


of which * ph it is.to Abe notice; that I foreſaw it may be 


part of. the included. air had been expreſſed, objected, that 1 eee of the weight was 


and ty ing the neck of it very cloſe, that none 
af tlie remaining air might get out, we faltned 
do it a conſiderable weight of ſame very p 
derous a kad. or iren. By the help of 
this, 1 bladder'to the bottom of a 
wide mouthed glaſs,” full of water that the 


- ſurface of the ne might | 
er than [the upper, part of 
wide mouthed glass we in 
cœiver {whoſe orifice muſt be very large to 
ble ic Sami ſuch agyeſiel) which I cauſed to; 


be carefully cemented on to the engine. The 
main | ſcope. of this W eriment was to ſhew,, ar 
that though the alt, included. in the bladder 
fron. being able, by its abſalute 


der was clogged with, yet the ſame air, 
tinually intluded in the bladder, would. t 
meer expanſion, without any ne external hae; 

acquire a power- I ata in ſpite of that 
weight; which l muſt b 
ö attributed do the water, which, according to 
the laws hydroſtatical, ought, ceteris paribus, to 
reſiſt, or buoy ot rrteo immerſed 
bodies, that in ſpecie, than it, 
poſſeſs the — in it, and hinder the 


more water from its due Ituation: 
as we ſee, e s of glaſs 
and metal, equally thick and w |. Koppe: 
there is a much heavier weight rec 50 

% 


cution of this trial, we began o pump the 
air out of the great receiver; ang, its 


more and more leſſened, (accord 

we elſew here mo iy declare). the ſpring of 
the incli degrees to diſtend 
the ſides he bladder, till at length that 
veſſel of air ſwelling. ce wax took up ſo 
much more room in the * it did be- 
ſore, that the water was Ale 10 ln the blad- 
der and the annexed weight to the top, and 
detain it there, till we thought fit to let in a- 
gain ſore of the excluded air, which forcing 
that in the bladder to ſhrink in its dimenſions, - 
the weight was „ e eee ee 


bottom. Ni 
that if, 


Ax bass ie ng das inſtead 
of hanging ſo great a weight at the neck of 


the bladder, we faſtened but a mederately heavy 


I sealing, a body rati 


> lift up ſo great a Weight, as the blad- low 


rs | 


. vial like a N 
n:; 


e e e 


not effected b 
by wg that 7 the 


air might p ably increaſe the le- 
vay of it, and conſequently enable it ta perform 


much greater chings than it could do before. 


Þ will not here 1 whether, generally 
without heat, would; 


ein vacuo, or in a fluid not heavier, in ſpecie 
e than the body when rarified, meerly, by ſuch 


7 


a greater diftgnce of its parts as may ſuffice 
mtitiz it to rareſaction, become 1 
lig ger than before. I will not, Lay, dif- 

culh this Wee here, * 
. e ited 


-— 
. 


4 "a oy P; __ oth of ry . 


aped. vial capable to hold ſome few 
ounces of wrater, I cauſed to be carefully tied 
the geck of a ſmall bladder, -whence- the air 
had been diligently expreſſed, fo that the blad- 
der, being very limber of itſelf, and probably 
made more ſo, as well as more impervious to 


air and water, by the fine oil we had cauſed it 
to be rubbed with, lay upon the orifice of the 


e aber wich man ; 


ently ſhaped: veſſel full of water, and 


rpendicularly in the liquor, 
the neck of HI glaſs was Ls above and 
partly beneath the — of the water: then 
coveripg the external glaſs with a large receiver, 
we cauſed the air to be pumped out, and as 
the preſſure of that was 
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Gurk and a cloſe cement: this vial, by a com- 
Petent weight, vas detained at the bottom of 
the: waer, from whoſe upper ſurface it was 
cotiſidetabiy diſtant: then the copper veſſel 


being placed upon the engine, and included 


in a great receiver well cemented on, the air 


was by degrees pumped out; but before it was 
quite exhauſted, the glaſs at the bottom of the 


water was, by the ſpring of the air eps in 
it, 
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into the ſea, and made ſome ſtay there, 
py ound himſelf much incommodated.; 3 which 


though he imp to the coldneſs of the wa- 


ter, yet by the 8 he related, I Was 
inclined to ſuſpect, that the preſſure of it 
upon the genus nervoſum mi ht have an in- 
tereſt in the troubleſome effect. And I have 
been aſſured. by an eminent virtuoſo of my 
acquaintance, that he was, lately informed by 
a perſon, whoſe profeſſion it is to fetch up 


things from the bottom of the ſea by the help 


of a diving: bell, that ſeveral times, when he 
deſcended” to a great depth under the ſurface 
of the water, he was ſo compreſſed by it, 
that the blood was ſqueezed. out at his noſe 
and eyes; which relation ſeems to favour our 
conjecture, and would much more confirm it, 
if .I were ſure, that the effect was no way 
cauſed by ſome fermentation, or other com- 


motion in he blood itſelf, occaſioned by the 
„„ 


* make haſte up again. 


eſpecially they be- 
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deaſey, or orher-alterations-of the at 


by that, which le upon them 4 breathed in and out, or by ſome other ope 


diſtinguiſhab 


Fm the compreſion. che "Water, though 
& Perhaps conjoined with ĩt. | 
the i Aup on this': occaſion 1 n that 


. — an engineer,” Who had made" 'uſe | 
an engine to go der water, quite di e | 
from: the diving: bell; he anſwered me, "hn 
3 ene e pe, He 
o great againſt the exthern 
caſe; wherein he deſcended, and by that means 


againſt his belly and thorax, that he' feared it 


would have ſpoiled him, which forced him to 
But this obſervation, 
to have much built e My ſhould by! i a 
enquited into. 

Tus Wings, and not diele ouly; ne 


me wiſh, that What is felt by thoſe, Nat dive 


to great depths, and ſtay at them, might be 
more deadly obſerved by intelligent men, 
that being fully informed, what is true in point 
of fact, we may. che better and more chear- 
fully indagate the reaſons. 

Ax the mean while, taking things as they 
are thought to appear, I ſhall propoſe two 
things. towards the ſolution of our difficulty; 
namely, the firmneſs of the ſtructure of a hu- 
man body, and che neden of the preſſure 


made by fluids. - 


Or the firſt of the I ſhall add but little to 
what has been already ſaid, where I ſpoke of 
the reſiſtance made: by. our bodies to the com- 
preſſion of the atmoſphere ; only ſhall here 


take notice, that whereas the membranes are 
| yy thin parts, and therefore ſeem + unfit to 
e 


any great reſiſtance; we have tried, that 


| it; a piece of fine bladder were faſtened to the 


orifice of a braſs-pipe, of about an inch in dia- 
meter, we could not, by drawing the air from 
beneath it, make the weight of the atmoſphere 
break the bladder, though the weight were 
perhaps equivalent to an erected cylinder of 
Lang Fo the wideneſs of the orifice, and a- 
bout thirty foot high, and were indeed ſuch, 
that divers men, that laid their hands on the 
orifice, when the air was pumped out from be- 
neath, complained, that they were not able to 
lift off their hands again, till ſome of the air 
was re. admitted. 

Bur tlie main thing I ſhall propoſe, to- 
wards the ſolving of the difficulty we are con- 
ſidering, is the uniformity, wherewith fluid 
bodies preſs upon the ſolid ones, that are 
placed in them. And becauſe I remember 
not to have met with experiments purpoſely 
made. to ſhew, how this ſort of preſſure is 
more eaſy to be reſiſted, than that of ſolids a- 


gainſt ſolids, I ſhall ſubjoin the following trials. 


EXPERIMENT I. 


N the ſhort cylinder of braſs above-men- 
tioned, we put a fine bladder tied fo cloſe 
at the neck, that none of the air (whereof it 
was about half full) could probably get out. 
Which we did, to the end, that the hen- egg, 
we were to bed in at, might lie ſoft, and have 


its ſides almoſt covered with the limber and 
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and half in diameter, which we cauſed 


to be blown at the flame of a lamp, that it 
might be far more thin and caſy to to break, 


than the thinneſt vials, that are wont to be 


blown in the glaſſer's furnaces. This bubble 
we included between bladders, as we did the 
egg in the former experiment; and then 3 


3 ing Oe the * into the cylinder, ſo 


as it might preſs. upon the bladder that invi- 


roned the we thats put 2 | 


the plug, 22 together with the 
Aug, amounted to thirty or more, 
which being removed, the plug was taken out, 
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when no fluid body was in pon 
obvious to conclude, how great | 
there is between the reſiſtance, that a —— 
make to the p o folid bodies,” that bear 
e parts, and not againſt others; 
and its refiſtance to others, 1 
niformly, or in all places alike.” For though 
it be denied, and that, I think, upon very in- 
ſufficient grounds, that bodies under water are 
preſſed by the incumbent water, becauſe, as 
it is pretended, the elements itate not in 
ne proper place; yet this objection cannot 
e eee . place in our laſt experi- 
ment, where the main thing, that leaned upon 


2 water, which furrounded the egg, being 


aud C we lid- weight of lead, the i 2 ro 


muſt, by the intervention of the water, have 
been compreſſed. - Nor were eggs the only bo- 


dies we endeavoured to cruſh after this man- 
and the glaſs- bubble, though it were extraor- 


dinarily thin, perhaps no thinner than fine 


ner, the trial having been alſo made 


Thee more ſoft, and of very, Uregylr 


o apply this now to divers, when they are 
at a moderate depth under water; it ſeems not 
improbable, that the ſtructure of theix bodies 
ſhould be robuſt enough, not to be violated 


by the preſſure of the incumbent, and otherwiſe 


ambient water. For we have ſeen by the for- 
mer experiment, „ 1 
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ZA * chamber, a cauſed it to be: placed in a ot the only. parts, that were lurninous; 3 
_ of the capable of being made fr by ene to and fro the medulla ſpinalis, 
—_ * dank, agcd chen I plainly ſaw, we. found, that a part of thatalſo did not ſhine 
=_. boch with wonder and delight, that che joint at and 1 one place in a tendon tc 
of meat did, in divers places, -ſhine like rotten 2 dome light and ith, thee or fur 


vood or ſtinking fiſh which was ſo uncom- parts, 
"the bones, were plainly- diovored - 


. mon à ſight, hae I had. prèſentiy thoughts of 
5 1 7X inviting you to be a 1 pleaſure of it. Per light, ane tar were finrer than "50 
m0 per; But the late hour of the night did not only in the above mentioned,” © 0 
8 make me fear to give you too unſeaſonable a g. Wax all theſe lucid parts were 8 
1 trouble, but being joined with à great cold, 1 veyed togeeher, they made a very ſplendid 
_ had tor that day by making trial of a new te- ſhew; but it was not ſo eaſy, becauſe of the 
: „you ſaw, in a wind place, I durſt moiſtneſs and grofſneſs of the lump of mat- 
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| not fit up long enough to make all the trials, ter, to examine the degree of their luminouſ- 
3 that I thought of, and judged the occaſion wor- neſs, as it is to eſtimate that of gloworms, 
3 thy of. But yet, becauſe I effectually reſolved vhich being ſmall N. bodies, may be con- 
1 1 to employ the little time I had to ſpare, in venientiy laid in a book, and made to move 
®$ Tels making ſuch obſervations and trials, as the ac: from dne letter or wort} to anothier. But by 
3 commodations I could procure- at.4o inconye- god fortune having by me the curious tran. 


; ) + oo N hour would enable me, I ſhall here tions of this month, I was able to apply 
3 gone a boron account of the chief cireum-. that flexible paper to ſome of the more re- 
. | ces and phænomena, that I had ee. {rin ſpots, that I could plainly read di- 
3% nity to take notice of. "ve conſecutive letters of the title. 
. Tueu I muſt tell you, cut the ſubject, 23 Tux colour, that accompanied the light, 
we "diſcourſe of, was a neck of veal, which;... was not in all the fame, but-in thoſe, which 
_ 2s I learned by enquiry, had been bought of a ſhone livelieſt, it ſeemed to have ſuch a fine 
—_ country-butcher on the- tueſday preceding, greeniſh blue, as I have divers times obſerved 
wn | 2. In this one piece of meat I reckoned in the tails of gloworms. _ 
diſtinctly above twenty ſeveral places, that did 7. Bur notwithſtanding the vividneſy. of. 
all of them ſhine, though not all of them a- this light, I could not, by the touch, diſcern 
1 = ſome them of doing it hut very faintly. the leaſt degree of heat in the parts, whence it 
"OG . THz bigneſs of theſe lucid parts was dif- proceeded ; and having put ſome marks'on 
g enough, ſome of them being as big as T the more . 22 e 
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poſed to it in Torricellian eee N 
ſels, cloſed at one end, and near the top, either 
empty or unfilled with any viſible body's yet 
men ſeem not to have much enqui 
effects the very variation of this weight of the 
 «moſpheie map have. on the liquors which it 
preſſes, in othet᷑ veſſels than ſuch as baroſcopes 
and pumps. And yet when I remember, how 
much of air appears by bur engine to be invi- 
ſibhy 2 not only of water, 
but of the blood, ſerum, urine, gal, and o- 
ther juices of the human body; and that (as 
Fe elſe where experimentally ſhewn) the 
preſſure of the atmoſphere, and the ſpring of 


the air, work upon liquors, and on bodies im- 


merſed in thoſe liquors, as well as upon ſolid 
ones, immediately expoſed to the 255 I am 
prone to ſuſpect, that 7 very alterations of 
the atmoſphere, in point of weight, may, in 
ſome caſes, have ſome not contemptible ope- 

rations, even upon men's ſickneſs or health; 
as when the ambient air, for inſtance, grows 
ſuddenly very much lighter than it was before, 
or than it was wont to be, the ſpirituous and 
aereal particles, e dente Harboured 
in the maſs of blood, | nareally ſwell that 


and not a little alter the celerity and manner 
arteries and veins. © By which alteration, chat 


divers changes may happen in the body, w 
not ſeem im 


in general, how important a thing the manner 
of the circulation of the blood may be there, 
though, as to its particular effects, I leave them 
to the ſpeculation of phyſicians; and ſhall only 

chat to keep this conjecture of mine (for 
I propoſe it as no other) from ſeeming as 
groundleſs as an ed I will annex an ex- 
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wor 
2», * cauſed to be blown, at the flame of a YOU 


' three ſmall round glaſs bubbles, about the big 
neſs of hazel· nuts, and furniſhed each of them 


with a ſhort and ſlender ſtem, by whoſe means 
they were ſo nicely poiſed in water, that a 
very ſmall change of weight would make them 
either emerge, et they ard lightly leaned on 
the bottom of the veſſel, or ſin If they float- 
ed on the top of the water. 
+ - Txxrg being done at a time, when che at- 
moſphere was of a convenient weight, (and 
ſuch a ſeaſon i is not ordinarily difficult to be 
choſen," within ſome reaſonable time, to him, 
that ants neither attention, nor a good baro- 
ſcope) Iput them in a wide- mouthed glaſs, fur- 
niſned with common water, and leaving them 
in a quiet place, where yet they were frequently 
in my eye, and were ſuffered to continue many 
weeks, or ſome months, I obſerved, as I ex- 
pected, that ſometimes they would be at the 


top of the water, and remain there for divers 


days, or perhaps weeks ; and ſortietimes would 
fall to the bottom, and after having continued 
there ſor ſome time, longer or ſhorter, they 


would again emerge. And though ſometimes, 


eſpecially if I removed the veſſel, that con- 


| rained them, to a ſouthern window, they would 
liquor, and ſo may diſtend che greater veſſels, riſe to the 1 6 or fall to the bottom of the 
water, acco 

of the circulation of the blood by the ca 2 Net it was not difficult to diſtinguiſh theſe mo- 


* tions from thoſe produced by the varying gra- 


ng as the air was hot or cold; 


vity of the atmoſphere. For when the beams 
of the ſun, or heat of the ambient air, by ra- 
Tifying the air included in the bubbles, made 
that air drive out ſome of the water, and con- 


ſequently made the whole bubble, conſiſting 
of glaſs, air, and water, ſomewhat lighter than 


a bulk of water equal to it, though the bub- 
ble did neceſſarily ſwim as long as the inclu- 
ded air was thus rarified, yet * ä 
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either very heavy, or very Belt, Þ bley - expeBarion, as chat pbove-related did ; where- 
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* is babe, the readep Fill not think it | ind alvyn the efficacy of ſuch local motions, aa 1 
ſtrange, not to meet with, in the fo dllowing are wont either to be judged very faim mga to Wl!” 
papers, a forecloſe ws em ip if te be paſſed by. unheeded, For he hat 

of the pa als, that make them up, if 2 be looked upon theſe three doctrines, of 3 

ſcaſonably i informed of the | file cation pores and figures, and of 4 motions, 

of penting third, which | Was . The zu- as the three principal keys to the philoſophy — | ; 

thor having many years ago written an 7 occult qualities. But having hereupon made 
about an experiment lie made of nitre, by ſuch collektions, as upon review a too 
whoſe phenomena he cndeayoured to 38 large to pals for notes on ſo Short a text, he 
plify ſome parts of the corpulcular philoſo; hy, was induced to draw them into the form 

eſpecialh 2 production o Foes Z K a 3 E no appear in) of eſſays; but he would 

wards u together divers. occu ad mi not put himſelf to the trouble of doing it, 

and: prints which he ſu bee or lf be with cars to keep them from retaining much 

employed by way fm nd: | of their firſt want of exact method and con- 

trate thoſe oetri | t nection. Nor was the author ſolicitous to finiſh 

concerned the c 8 them up, in regard that his other ſtudies and 

theſe obſerving N that are called occult, x occaſions made him perceive, that in what he 

be ſubjecks uncultivated Eh. (at alt, 4 had deſigned about occult qualities, he had cut 

We by that feen med to him Mb), be 55 22 out more work, than probably he ws 1 

poſed to handle them more moſt durin many years, have opportunity to ſet up- 

of N d Ke in order pi lien he W Y this 
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d. he on in earneſt, and complete. And in this 
judged it 2 8 84515 e ſome condition theſe papers lay fur divers years, (as 
conſiderations; 1 Spendet eftions a- is well known to ſeveral; that ſaw them, of | 
bout'thie nature * cer of e about even tranſcribed ſome of them,) and * | 0 
the pores of bodies a and figures of corpuſcles, have contiiued to do ſo, if the author had not 

- And fore that were publiſhed anno 1669, under The title of the Atmoſpheres of Conſiſtent Bodies. 
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8 - _ _ cernible by the rely eye, Roa; when it is 
Oy HETHER we ſuppoſe, with the i motion, does, yet, in a geo 
antient and modern atomiſts, that ** to be a compleat ani iſhed with 
| all ſenſible bodies are made up of neceſſary putts] which I 2 Pg allow, 
3 not only inſenſible, but indiviſible; having often in cheeſe- mites vel diſtincti 
| odr whether we think with the Carteſians,” and Be os hair growing upon their 8s. An 
„ (as many of that party teach us) with a to the former 1 might add, what I 
Re that matter, like uantity, is indefinitely, if have elſewhere told you of, a fort of animals 
not infinitely diviſible; it will be l far lefſer than cheeſe· mites themſelves, namely 
enough to either dodrine, that the effluvia of thoſe, that may be oftentimes ſcen in vinegar. 
bodies may conſiſt of particles extremely ſmall. But what has been already ſaid, may ſuffice 
For-if we embrace the opinion of Aviſtotle, for my preſent purpoſe, which is on! to ſhew, 
or Des- Cartes, there is no ſtop to be put to that the wonderful minuteneſs I ſhall hereafter 
the ſubdiviſion of matter into fragments ſtill aſcribe to effluvia, is. not inconſiſtent with the 
kfſer and lefler. And though the Epicurean moſt received theories of naturaliſts. For 
cheſis admit not of ſuch an interminate otherwiſe, in this eſſay, the proofs I mean to 
riſion of MALLEE, but will have it ſtop at cer- employ, "uſt be taken, not 2 priori, but à 
rain ſolid ſcles, which, for their not be- poſteriori. And the experiments and obſer- 
ing further diviſible, are called atoms, «re. vaticns, I ſhall employ on this occaſion, will 
, yet * aſſertors of theſe do juſtly think them- be chiefly thoſe, that are referrible to one of 
$ s dy when they are charged with the following heads. | 
7 e motes, or ſmall duſt, that fly up 1. Tus ſtrange extenſibility « bf wine bodies, 
1 | — 1 in- the ſun · beams, for their atoms; whilſt their parts yet remain tangible. 
33 ſince, according to theſe philoſophers, one of 2. Tax multitude of viſible corpuſcles, that 
thoſe: little grains of duſt; that is viſible only, may be afforded by a ſmall portion of matter. 
hs. ” ys in the ſun- beams, may be com- 3. Tux ſmallneßs of the 12 5 at which the 
| i 2 multitude of atoms, and exceed / effluvia of ſome bodies will get in. | 
1 _ wal Sn of them in bulk. This the 4. Tux ſmall decrement 8 bulk, or weight, 
* 7 Hed Gaſſendus in his notes on Diogenes La- that a body may ſuffer b PR} with 8 | 
6 15 ertius makes 2 22 FT, the mee of 2 ſtore of effluvia. 
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5 0 be managed wich 2 gs eng fre 
Hine, chat may help us to conceive a wond 
miünüteneß in the Tmall parts they conſiſt of. 
I do not remember what Elan, and Ale 
ws another writer, have delivered about the 
thinneſs and flendernefs, to which gold ma bn be be 
| brought. And therefore, vichour poſitiv 
aſſenting to, or abſolutely What 5 
have been ſaid ne n ſhall on 
borrow, on this occaſion, what I have men- 
tioned on Þ another upon my own obſerva- 
tion; namely, that Aver, Abele ductility and 
2 are very much inferior to thaſe of 


| 19, m procuring, Arawn out to ſo 
Wer + nder a wire, that, when we. meaſured it, 


which was ſome what troubleſome to do, = 
a long and accurate meaſure, we found, 
eight yards of it did not yet _ Hor Wo 
one grain: — init a grain more 
without making the ſcale, wherein jt was put, 
manifeſtly preponderate, notwithſtanding the 
tenderneſs of the balance. Whence we con- 
cluded, that a ſingle grain of this wire a- 
mounted to twenty-ſeven foot, that is, three 
hundred and twenty-four inches. And ſince 
experience informs us, that half an En gliſh inch 
can, by diagonal lines, be divided into one 
hundred parts, great enough to be eafily diſtin- 
iſhed,” even for mechanical uſes, it follows, 
1 5 a grain of this wire-drawn filver, may be 
divided into ſixty- four thouſand eight hundred 
parts, and yet each of theſe will be a true me- 
talline, though but ſlender and ſhort, cylinder, 
which we may very well conceive to conſiſt 
yet of a multitude of minuter parts. For 
though T could procure no gilt Wire near fo 
lender as our newly - mentioned filver-wire z 
yet 1 tried, that fome, which I hadby me, was 
ſmall enough. to make one grain of it fourteen 
foot long: at which rate, an ounce did amount 
to a full mike; conſiſting of 'one thouſand geo- 
metrical paces, of five foot a-piece, and ſeyen 
hundred and twenty foot over ànd above. And 
if now it be permitted to ſuppoſe the wire 
to have been, as in probability it might have 
been, further drawn out to the ſame flender- 
neſs with the above-mentioned ſilver wire, the 


in this caſe, each of thoſe little cylinders, of 
which ſixty- four thouſand eight hundred go to 
the making of one grain, will have a ſu 


uper- 
m_ en, et, Luce at the n wil de 


» This Elly _ F 
| + In a paper about Improbable Truths 


LUV 1 80 


inſtance will ſtill be far more conſiderable; for 


4 . part of he nk 5 notes upon his i Elay hou Salt. petre 


1 at. 1 A Me 


See en g caſe_of gold; which is not 
bw e 1 5 it by a | operati 
but perhaps alſo by a chemical. one. 5 8 


| remember, that from 'y flender gi 

: "thou gh 1 could get 50 0 fender . thl of 
meer ber, e chan once, for curio- 
lity's Lake a out. tte Bras chat the gol 


den fl fim, Whi ee 
planped, 6 f ecmed' to be folid wires 
f gold, but e the liquor was withdrawn, 
they appeared, as indeed they were, to be ob- 


long, and eh thin and 
br of that metal, which, with an inſt 
ent, that had been delicate enough, 
ave" been ripped Open; and diſplayed, and 
5 55 made capable of further diviſions an 


{ſub-divifions. To this I Mall add, that each 3 


of che little, filver cylinders I lately ſpake. of, 


muſt not only have its little area, 929 its ſo. . 


lidiry 3. and yet I fa no reaſon to doubt, but 


that it might be very poſſible, it the artificer | 


bad been o 178 and willing, as I wiſhed, 
to have drawn the ſame quantity of metal to 
a much greater length, ſince even an 
Tubſtance is capable of being brought to a ſlen- 
derneſs much ſurpaſſing that of our wire, ſup- 
poſing the truth of an obſervation of very cre- 
dible perſons, critical enough in making ex- 
patibents, which, for a confirmation, and an 
mprovement of our preſent argument, I ſhall 
now. ſubjoin, An ingenious gentlewoman of 
my cop, wife to a learned phyſician, 
ng much pleaſure to keep ſilk · worms, had 
once the curioſity to draw out one of the oval 
caſes, (Which the filk-worms ſpi ins, not, as it 


is commonly thought, out of its belly, but 


out of the mouth, whence I have taken plea- 
ſure to draw it out with my fingers, ) into all 


5 filken wire it was made u po which, to 


eat wonder, as well of huſband, a8 
bert f, who both informed me df it, appeared 
to be, by meaſure, a great deal above three 
hundred. yards, - and yet weighed but two 


grains and a half: ſo that each cylindrically 


aped grain of ſilk may well be reckoned to 


be at leaſt one hundred. and twenty yards f 


long. 


ployed to help men, by the extenſibility of 
gold, the better to conceive the minuteneſs of 
che parts of ſolid bodies. 


Wx took fix beaten leaves of gold, TY 


we meaſured one by one with a ruler purpoſely 
made for nice experiments, and found them to 
have a greater equality in dimenſions, and to 


be nearer true ſquares, than could be well ex- 


pected : the ſide of the ſquare was in each of 
them exactly enough three inches and r, or , 
which number being reduced to a decimal frac- 
tion, viz. ses, and "multiplied by itſelf, affords 
788888 for the area, or ſuperficial content of 


each ſquare leaf: and this multiplied by 6, the 


number of the leaves amounts to 1 ſquare 


inches, for the area of the ſix leaves. Theſe, 


being carefully weighed in a pair of tender 
ſcales, amounted all of them to one grain and 
a quarter: and ſo one grain of this foliated 


gold 
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the wire appeared to 


with fix 


Wag an- 
- by. And I re- 
45 ber, ans deffring the — to ſhew me 


ingot of ſilver, as he did at firſt gild it; 


cy. Dar 
whereon the leaf-gold, that overlaid the ſur- 


face, did not appear to be, by odds, ſo thick tuous 


as fine Venetian paper; and et comparing 
this with gilt wire, which 25 Ta cer to ſee, 


the two; poſlibly, — the gold, i in 
through the various holes, was by the | rag of 


them not only extended, but poliſhed, which 
made it look more vividly than the un 
S0 that, we ſuppoſe an ounce 0 f the gilt 
wire e to 1 een gilt 
8 of leaf- | 
by an f 5 rate 5 1 
gunce of gold, employed on wire 
that 3 would reach 125 HET. 
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of dee may be deduced. from what is im- 
mediately the object of fight, it may not be 
unfit to 1 Na of the evaporation of 
Rog it be grented to conſiſt 
i. "oi of the ſpiri- 
e e of diven other li- 
quors,. as of pure ſpirit of wine, eſſential oils 
of ſpioes, 8 yet to ſhew; that a ſmall quan- 
tity of it may be diſperſed into a multitude of 
g manifeſtly viſible corpulcles, I thought upon, 
and more than once tried, the rarefaction of 
it into vapotus by help. of an walls, wherein, 
when I made the experiment the: laſt time, l 
25 DE. me 09 e e ee e e 


1 e Ten 
it upon a c - 

an 0 we aue 44g time, 2 
the eim 0 . be manifeſt. 
LEO. gh 1h 


2 eee | 

rand, in which, it, would blow up tho fire very 
- vehemently, The: ſtream continued about a 
quarter of an hour, n minutes. or better, 


but afterwards FEE. had pl I 
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455 rel W to Which 
purpoſe, I might e ſeveral 2 5 as 
. of our ohen as others, about the rodi- 
gious jon of ſome inflammable — 


haps. too meh intrench upon another. pa- 
= 3 > therefore I ſhall here propoſe to your 
conſideration but one ipſtance, and that very 
eaſy to be tried; ee e eee 
among my adver aria. 15 rh hy 
Havi o oftentimes a t ot mi 
aud alſo oil in glak lamps, that ee 
were ſo made, that the fürfac 
was ſtill circular, it was obvious. to obſerve, 
1 little che Jiquor would, fubſide by 1 


waſte, at was made of it, in about half a 


r of an hour. And pet if we conſider, 
1 naked eye, after ſome exerciſe, may, po 


= have often tried, diſcern the motions, of 
pendulum, that ſwings: faſt enough to divide 

a gh minute of an hour into two. hundred 
3 conſequently. half a quar- 

= 1 2 8 one thouſand eight hun- 
dred parts; if we alſo conſider, into how many 
parts of the time employed by a pendulum, 
* vibrations, flow enough to be diſcernible 
the eye, may be mentally ſubdivided ; and 
10 we further conſider, that, without — 12 
ſion, the oil is preyed upon by an actual flame, 
and the particles of it do continually furniſh a 
e ſtream of ſhining matter, that 


with a ſtrange celerity is always flying away; 


we may very well conceive, that thoſe parts 
of flame, into which the oil is turned, are ſtu- 
pendouſly minute, fince, though the 

of the oil is in its progreſs too ſlow to be per- 
ceived by the eye, yet it is undoubted, that 
there is a continual decrement of the depth of 
the oil; the phyſical ſurfaces whereof are con- 
tinually and ſucceſſively attenuated and turned 
into flame; and the 1 ſubtilty of the 


Wa pay of flame would be much the ad 


5 4 0 e e vr whe i 
; vs - my 06 555g 4 AG 
oL III. : TOW 


5 24 ire ror ces and- its figure fat more 
ing than if it dee and this 


of the liquor 


eee 


ſis were eight ar Bag irs. dads —— 


ſmoke, % containir within the veſlel, 
out at two or little intervals, that 


y left between the orifice of the 
it be and. the plate, that lay upon it. This 
at cover we then-removed, that we might ob- 


ſerve how long the ſmoke would continue to 
aſcend ; which we found it would do for about 


ce at which it iſſued; and it would aſcend 
ſometimes a foot, ſometimes half a yard, ſome- 


times two 47 0 or more, into the air, before i it | 
would diſperſe and vaniſh into it. 


Now i we conſider, that the cavity of this 
round phy a was two inches in diameter, how 


many myriads of viſible corpuſcles may we 


1 10 conceive thronged out at ſo large an out- 
in the time above mentioned, ſince they 
were continually thruſting one another for- 
? and into ſo many viſible particles of 
ſmoke muſt we admit, that the half grain of 
powder, was ſhattered, beſide thoſe multitudes, 


which, having been turned into actual flame, 


may probably be ſuppoſed to have ſuffered a 
comminution, that made them become invi- 
ſible. And though I ſhall not attempt ſo hope- 

leſs a work, as to compure the number of theſe 
ſmall particles yet to make an eſtimate, where- 


by it would appear to be exceeding great, I 


thought fit to conſider, how great the propor- 
tion was between the. ſpaces, that to the eye 
appeared all full of ſmoke, and the dimenſions 


of the powder, that was reſolved into that 
ſmoke. Cauſing then the glaſs to be filled 
witch common water, we found it to contain 


above two and twenty pints of that liquor, and 
cauſing one of thoſe meaſures to be weighed, 


it was found to weigh ſo near a pound (of ſix- 
teen ounces) that the computation of the whole 
water amounted to at leaſt one hundred and 


ſixty thouſand grains, and con only three 
hundred and twenty thouſand half grains. To 


which if we add, that. this gunpowder would 


readily fink to the bottom of water, as being 


(by . of the ſalt · petre and brimſtone, that 
make * at OR: ** parts of ſeven of 1 in 


is that inflammaable ſubſtance made of a me- 
2 body, uf whoſe laſtingneſs 1 have elſe- 

made . mention , Wye 8 
EOS pit, Lins eat. - 


half a quarter of an hour, and during near 
half chat time, viz. the three firſt minutes, the 
continually aſcending ſmoke ſeemed to be, at 

| 1 out, of the. ſame diameter with as 
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Iv theſe i 


| Aire, ubles dice, 


bears when kat, — 3 
_ vals pandtum Bent di notion f erp 
the heart, 2 cblout of che blood ; and © ti 
chat even about the Eventh or eighth day, thi 
the whole." chidt now Viſibly formed” bears no that of 
great proporton 6 the whole egg, Which is pet i. 
_ ſupply-ie wits Aliment, not "on 
days after. cr e Toh ee r 


8 "M0 10 a} 10 200 66 — kater * hand; 0 . 
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_ conſider, that, 
optick, or ſome other of the 


E a een ie 


wel pen der ga 
being e ee? 3 . Was therek 
2 diffuſing ie! ſo far, as by ite 
S N 8 


Gee. = oth 1 ee, 'S N N * 5 - 


e I 
dhe naked eys de ofterivither 


IRE 


Ta e 


ference to the bulk f the whole © 


veral times obſerved; and ſhewn to 


ohen, chat chevſe.mites themſciyes are gene ( 
rated of eggs, if we conceive, that in theſs menf 
5 . 


formation bears but a fall p 
the bulk of the whole 
being to ſuffice fot the food and 
embryo probably for a pretty Wälle; ſince, if 

an ingenious perſon; that 1 deffred to-watch 


them, did not miſinferm me, they uſed to de 
about ten or twelve days in hatching ; this 


whole egg itſelf will be allowed td be but lit 


the; in reference to the mite it came from, 


how extremely and unimaginibly minute may 
wie ſuppoſe thoſe parts to be, that maler up 
the alimental liquors, and even the ſpirits, that 
g through the nerves, or analogous 
ſerve to move the limbs and ſenfories bg, 
as it were, the model of ſuch an animal, 
when it reſts, would not, perhaps, itſelf, to 


naked eye be ſo much as vifible; and in whi 


we may preſume the nobler ſort of ſtabler 
parts to be of an amazing Nendernefs, if we 
though in other hairy animals; the 
larger nerves do, 
I know net how many times, in thicktiefs and 
circuit, ſurpaſs a hair ef the ſume animal; yet 
in a cheeſe-mite, though none of the kageſt 
of choſe creatures, we have divers" times - 
nifeſtly ſeen, as is before Intimated, SOX MA, 
that: grow upon the legs. 
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folyed, we put lin, 

out 1 in e and by degrees 
poured to it of diftifled water, which is more 
pore in this cafe than common water, which 
oftentimes an inconvenient faleiſhneſs, till 
we had almoſt” filled the glaſs,” an 
colour grow ſoniewhar pale, without being too 
© po manifeſt; and 1 . . 
$ liquour into a conical glaks, that it 
might be tlie more raly to fill the veſſel ſeveral 

times to the Tame height. This conical 

we filled to a certain mark four times conſecu- 
tively, weightng it, and the liquor too, as 2 
ten in a patr of excellent ſcales purpoſely made 
for ftatical experiments, and which, though 
trong enough to weigh ſome. pounds in each 
ſcale, would, when not too much load 


of the glas. together with the contained li- 
quor, we added + together, and they) carefully 
weighing 


* 


2. 
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Parts one grain, 15 bes 


Ce 4.2 


rut be elt 1 Mü p not o 

mk vagh T 2s Ik, of the, tingin 195 

tal bee ; and.conſequenit N . 
ydroll 


that divers ical trials hve infor! ed 
ine, that the Ss 0 copper to the weigh She 
of water of the Lame bulk is proxem? a8 nide 
but the. ninth: part ts as mut | Water as weigh 


a; and 5 he formerly mentioned mums. 
b 80 0 the grains of, water muſt be wollen 

bo; nine, to give us the proportion between the 

1094 tinged bodies, that is, "that a lingle 
oy gig od ingot a bliknch to above 2 56, 806 
PAR of limpid water, cach of them as % AS. 
Which, abend it may ſeem ftupen' ndous,. 
Ka ſcarce credible; yet 15 thought Br to pro- 
ſecute the experiment ſomewhat farther, by 
all the liquor out of the tall cylindrical 

glaſs into 1 oi clean Yee whence, fillin 
the conical 488 it as Q 
ten into the fame bw tn , the third 
time 1 filled the nic 15 OY coloutfeſs; | 
diſtilled. water, and pouring that alſo into the 


cylindrical glaſs, we found the mixed I 


have yet a 9 05 though but a 
Wen And 1 „ throwing away what 
was in the cylindrical Clas, we poured into it, 
out of the ſame conical glaſs, equal parts of 
15 55 colourleſs water, and of the tincted 

or We had formerly fer a- part in the clean 
1 effel ; and found, that though the colour were 

faint and dilute, yet an attentive eye 
0 eaſily diſcern it to be blueiſh; and fo 
it was judged by an intelligent ſtranger, that 
was brought in to look upon it, and was de- 
ſired to diſcover of what colour he thought it 
to be. Whereby it appears, that one ain 


of copper was able to impart a colour to ve 
double the . of Water above. men 


tioned. 


Tu is experiment 1 have allowed myſelf to 
be the longer and more particular in relating. 
both becauſe T know not, that any ſuch has 
been hitherto either made or attempted, and 
becauſe it will probably gratify your chemiſts, 


that love to have the tinctures of metals be- 
lieved very diffuſive ; and becauſe, if circum- 
ſtances were not added, it would ſeem to you 
as well incredible, as perhaps it does ſcem 
ſtupendous, that a portion of matter ſhould 
be able to impart a conſpicuous colour to above 
256,806 times its bulk of water, and a mani. 
feſt tincture to above 383, 200, (for fo it did, 

when tlie : proportion. of the EY part to 70 
hoe mixture, made of N the untinged 


| e 1 15 
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| Me take notice of then, bu 
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conſiderable'to our oe 
taken from, bodies, t "hh 3 

'And firſt, it is AN 59 writers ip go 4 
Fenn Eyed a ay 1 0 the | 


eve, by what I have elſewhere related to you 

the. unwelcome experiment I had of the 
05 af cantharides a ka but outwardly, to 
my neck, and d that unknown to me, upon the 
urinary paſſages 3 and that theſe operations are 
due to ey 5. 1 80 Which, to get into 
the maſs of 'blog 6 through the 


pores of the ſkin, you. "off not, 1 Fs 


N. me to Prove. 


\SCALIOER, Back. 186 "relates, that in 


Gaſcony, - his country, there are 2 75 of that 
virulency, that if a 18 treads upon them to 


e cruſh them,. their po TRY - 9 — the 


foles of his. 1 5 ich ſtory, not- 


Alen the reputation of the author, 1 
| Hou perhaps have left unmentioned, becauſe 


of a much. ſtranger about ſpiders, which he re- 


relates in the ; ne ſection, but that I met with 


one that is analogous in the diligent Piſo's late 
hiſtory. of Braf/; where, having ſpoken of 
another venemous fiſh of that country, and the 
antidotes he had ſucceſsfully uſed to cure the 
hurts it inflicts, he proceeds to that fiſh the 
natives call Hmercatim, of one kind whereof, 


called by the Portugals Peize Sola, his words 


are theſe; Quæ mira ſan? efficacia non ſolum 
manum vel Tviſt mo a. raliu, ſed & pedem, licet 
optime calceatum, p- 4 incaulè piſciculum 


conterentis, parahyfi & ftupore afficit, inftar tor- 
pedinis Europe, #4 minus durabili. Lib. 5+ 


Ca 

ee | ſhall ere long have occaſion to tell 
you of the power of the Torpedo, and ſome 
other animals, to affect the hand and arm of 
him that ſtrikes them, ſeems applicable to the 
matter under conſideration : for, though, their 
affecting the ftriker at a diſtance may very 
well be aſcribed to the ſtupefactive, or other 


venemous exhalations, that expire (and per- 


haps are as it were darted) from the animal ir- 


ritated by the ſtrake, and ate breathed in to- 


. 80 8 with the air they infect; yet their be- 


| numbing, or | otherwiſe affecting the arm that 


ſtruck 


A Diſcourſe of pores of bodies, and bene of ha, moms 


00 e parts mi- 
Ke oe YE” ſecretion of urine ſenſibly in- 
That this 1s true, I am induced to be- | 
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pieces "of 5. 53 the re 505 Wy A 10 ; 
10. Exprel ed wy ſelf with an , Is, oy 7 
I'was not entire} e with the pro proof wotit 

of the; | vil 8 of 


at-are 3 With plates of wn Keg the mo. | 
by 2 


Tay be mh adily. 
| . held oye 9 Ter th W Plates being 
3 but i faſtened on wich 9 or at 
beſt. with cement, 4 f _may pretend, 

that the imagnetical efluvia paſs not 
the glaſs, but through that much more per- 

Wau matter, chat is employed to ſecure the 

commiſſures, o onh 7 from the acceſs of the air. 


oy N 
glaſ-pi nich bang laid upon the ſurface 
Sl i, wi by reaſon of the bigneſs 
of the cavities, they would lightly float } the 
included needles did not only. readily feel the 
virtue of an extetnally / applied ſtone, 
(though but a weak one) but complied with it 
ſo well, that I could calily, by the help of the 
needle, lead, without touching it, the whole 


found, that by applying a better be to 
= the upper part of a ſealed pipe, and a needle 
in it, n make the needle leap up from 
the lower part, as near to the loadſtone, as the 
interpoſed glaſs would give it leave. 
Bor I thought it would be more conſide- 
fable, to manifeſt, that the magnetical effluvia, 
even of ſuch a dull body, as the globe of the 

earth, would alfo penetrate 141 
this Ren difficult to be trie becauſe no ordi- 
nary, loadſtone, nor any iron touched by it, 
was, to be Kee nt hk to work on the included 
iron; yet I thought fir to attempt it after this 
= manner. I took a cylindrical piece of iron, of 
* about the bigneſs of ones little finger, and be- 
1 | tween half a foot and a foot long (for I had 
5 formerly obſerved, that the quantity of unex- 
FD cited iron „ its 9 
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. che iron anſwerable to the Hort 


N be referred hither from divers other = pole 3 5 and therefore having applied wr to'th © - 


9g e He Re oi | 


, become; in 


un its virtue only to the magnetiſm of the earth, 


V 1 acquieſcec 95 f 
. 1 gi, namely, en de ſca-compaſſes, s 


tock emanations. 


pr 


Pie. this was ſhut up in, to what part of the tion, is that experiment, which has convinced 
 furface of the water I pleaſed, And I alſo . divers chemiſts. and phyſicians, otherwiſe not 


ſome of them learned men, have confidently 
written, that glaſs of antimony, and erocus 
metallorum, being either of them infuſed in 


And though new be poured on, every new portion of ſuch 


tue, and this though the liquor be changed a 


- metak work without i 3 any thi 
elmo 


Fit wk. per -cather. 2 N «Ma 2 N 


| 56 fog "ng * wake the 


he > I of « a 4 th of ede 2 ic 
a | would, accordin to che A agn 


ntioned). Une it 'away, which ac 
ad. - 4 90 for father fo | 


hat extream of the 1 Which bees had 

yen away this pink, | beg by by this Rn 
Nanne | pole, (ac- 

cording IE ſame 780 e it: . which 

adden 0 merely upon the change 

| ew, 185 5 a N iron owed 


not that of anpther.loadſtone, which would not 
have'been'thus:Eafily alterable. And this ex- 
periment I the more x cularly relate, becauſe 
e een 
ake . | 
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A NOTHER br n Katy 
CA of ffioritns. may be taken from the 
ſmall decrement of weight or bulk, that a 

bady may ſuffer by parting with great ſtore of ; 


Tua bodies, which infuſed i in liquors im 
ate them with new qualities ſuitable to 
e of the immerſed bodies, do ſo by im- 
rting to them ſomewhat of their own ſub- 
will, -I preſume, be readily granted by 
thoſe, that conceive not, how one body ſhould 
communicate to another a ſolitary 24 naked 
quality, unaccompanied by wy thing corpo- 
to ſupport and convey it. But I would 
not have you think, Pyrophilus, that the only 
matter of fact 1 have to countenance this no- 


friends to the corpuſcular philoſophy, that me- 
dicines may operate without any confumption 
of themſelves, For though divers of thefe, 


a great proportion of wine, will make it vo- 
mitive 7 if that liquor be poured off, and 
liquor will be impregnated with the ſame vir- 
thouſand times, and yet the antimonial glaſs 
or crocus will continue the ſame, as well in 
weight as virtue; and though thetice ſome of 
them, eſpecially chemiſts, argue, that gs 
ſtantial, but only, ut ſpeaks me 
of his arcana, by irradiation : yet, x, 1 * 1 

ve 


; have been compec ently: tried, and ha | Not 
trial, and acquaint us too, with What inſtru- 

ments, and what circumſpection he made it. 
_ raſte; and ſometimes the colour of the wine, 
to be altered by the infuſed mineral, I could 

eg e in th affirmation of an ordinary 
_ chemiſt; or apothecary, or even phyſician, if 
be ſhould barely aver, that he e 
antimonial medicine hefore it was put to in · 


# 
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ſerwed no decrement of weight. For I have 
had tao much experience (as I elſewhere men- 
tion) of the difficulty of making exact ſtatical 
trials 3 not to know, that ſuch ſcales, as are 
wont to be employed by chemiſts and apothe- 
caries in weighing drugs, are by no means fit 


to make trials with the nicety, which that 1 


am ſpeaking of requires: it being eaſy, even 
with the better ſort of ſuch unaccurate ſcales, 


eſpecially if they be not ſuſpended from ſome 


fixed thing, but held with the hand, to miſ- 
take half a grain, ora grain; and perhaps a 
greater quantity, and at leaſt more, than by 
divers of the experiments of this eſſay appears 
neceſſary to be ſpent upon the impregnating of 
a conſiderable tion of liquor, with cor- 
pony effluxions. © Beſides that if, when the 

aten crocus, or glaſs, ” taken out of _— 
to be weighed again, the experimenter be not 
ſe to make allowance for the li- 
quor, that will adhere to the medicament, it is 
plain, that he may take notice of no decre- 
ment of weight, though there may be really 
effluviums of the mineral amounting to ſeveral 
grains, imbibed by the liquor. And though 


he be aware of this, and dry the powder, yet 


it is not ſo eaſy,” even for a ſkilful man, to be 
ſure, chat none of the more viſcous particles of 


ties put me upon the attempting to make ſo 
noble an experiment with excellent ſcales, and 
the care that it deſerves: but, after a long trial, 
an unlucky accident fruſtrated at laſt my en- 
deavours. But though, till competent rela- 
tors give us an account of this matter upon 
their on trial, and repeat the infuſion very 
much oftner, than, for aught I find, any 
man has yet done, I muſt not acquirſce in al, 
that is ſaid of the impregnation of wine, or 
other liquors by antimonial glaſs and crocus 
metallorum ;; yet, that after divers repeated in - 
fuſions, the mineral ſubſtance ſhould not be 
ſenſibly diminiſned in bulk or virtue, may well 
ſuffice to make this inſtance; though not the 
only or chief, that may be brought tor our pur- 
| yet a pertinent one to it. For, that 
there is a powerful emetick quality imparted 


to the liquor, is manifeſt by experience; and 
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only becauſe I conceive not, how this can be 
above, the wine does oftentimes change colour 


by being kept a competent time upon the mi- 


netal, as if it drew thence a tincture; and 


even when it is not diſcoloured, I think it un- 


ſafe to conclude, that the menſtruum has not 


wrought upon it. For I have kept good ſpirit 


of vinegar, for a conſiderable time, upon finely 


powdered glaſs of antimony made per ſe, with- 


out finding the ſpirit to. be all tinged, though 


it is known, that antimonial glaſs is foluble in | 


ſpirit of: vinegar, as'mine afterwards appeared 


to be, by a longer digeſtion in the ſame liquor. 
But there may be a great number of minute 


particles diffolved in the - menſtruum before 
they be numerous enough to change the colour 
of it. And with this agrees very well what is 


obſerved, that though too great a quantity of 


the prepared antimony be put into the liquor, 
yet it will not be thereby made too ſtrongly. 
emetick. For the wine, being a menſtruum, 
will, like other menſtruums, be impregnated 
but to a certain meaſure, without diſſolving 
the overplus of the matter, that is put into it; 
and Mars, which is a harder and heavier body 


than glaſs of antimony, is it ſelf in part ſolu- 


ble in good Rheniſh or other white wine, (ard 


that in no long time,) and ſometimes even in 


I do not therefore reject the emetick infu- 


ſion, as unfit to have a place in this chapter, 


but till the experiment have been a little more 


accurately made, I think it inferiour, as to our 


purpoſe, to ſome of the inſtances to be met 
with in the next chapter, and perhaps alſo to 
that mentioned by Helmont, and tried by more 
than one of my acquaintance, concerning the 
virtue of killing worms, that mercury imparts 
to the water or wine, wherein it has been long 
enough infuſed, or elſe for a while decocted. 
Though quickſilver given in ſubſtance is com- 


mended as an effectual medicine againſt worms, 


not only by many profeſſed * ſpagyriſts, but 


by divers f methodiſts of good note. And 


though ſome other things, chemical and phi- 
loſophical, keep me from being of their opi- 
nion, who think, that in this caſe the mercury 
impregnates the liquor, as it were, by irradia- 
tion, rather than in a corporeal manner; yet 
the eye does not perceive, that even limpid 
water takes any thing from clran and well- 


purged mercury, which we know, that divers 


corroſive liquors themſelves will not work 
JI Fo'this inſtance I muſt add one, that is yet 
freer from exceptions, which is, that having 
for curioſity ſake ſuſpended in a pair of exact 
ſcales, that would turn with a very ſmall part 
af a grain, a piece of ambergreeſe bigger than 
a walnut, and weighing betwixt an hundred 
and ſix ſcore grains, I could not in three days 
and a half, that I had opportunity to make the 


trial, diſcover, even upon that balance, any 


+ As Vidius, Parzus, Cæſalpinus, &. 
4 M 


8s it were, by ittadistzon, but by ſubſtangal 


decrement 
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| twelve or fourteen. hours after; perhaps we. Rrange 
ſomie change of weather, I came to ok + | 
cen it, tho 7 —— | 


Haſpedding A lum of al Arnd 


reaches i 


about ic a nei 


atmoſphere 
with. foeeud enbaſations. 7 


I found, chat in 


iibrium was ſomewhar 


A lamp had not loſt Fechter mT 


grain; which indoced te to think; that there 
thaps be ſtrams diſcernible even by our 
ray page far more ſubtit than the odo- 
8 exhalations of ſpices | thetniſelves,. For 
ane the in very good ſeales, ſuſpended in che 
March an-ounce of nutthegs, it loſt 


Rohes fix days five grains and a half. And 
an ounce of cloves, in the ee ſevete but 


ains and five-cighths, - 
Tos will perhaps e why 4 a: not 


995 5 to the inſtances I make mention of in 


chapter, that, Which may be afforded 
the Joad-ſtone, that is acknowledged conti- 
fvally to emũit multitudes of maghetical ſteams 
Without decrement of weight: But Sons 
ave not thought fit to paſs this 
ence, yet I forbear to lay ſo much 
it, not only becauſe my balances have not — 


ſatisfied me about che effluvia of load - ſtones, and: v 
| diffuſive up 


(er 1 wake them nov.ll to.be 
of their: particles,) but becauſe I foreſee it may 


be. loubted,. whether load-ſtones; :hke odorous 


| bodies, do furniſh afreſh of; their 'own, all the 
corpuſcles, that from time to time iſſue from 
them; of, whether they be not continually 


5 repaired, partly by the return of the magne- 
tical particles, to ene pole, that fallie out of 


the other; and partly by the continued paſ- 
ſage of magnetical matter, ſypplied by the 
earth, or other mundane; bodies, which make 
e or channels of the load-ſtone. their 


eee 


bt not hut it will e ere a 
tk, that a ſmall quantity of matter being ſcat- 
tered into, inviſible: efluvia, - may be cxceed- 
ingly rarified and expanded, if it tan be made 


appear, that this little portion of matter ſhall, 


for a conſiderable time, emit multitudes of vi- 
ſible p rts, and that in ſo cloſe an order among 


elves, as to ſeem in their aggregate but 
one entire liquor, endowed with a ſtreatn- like 


motions and a. diſtinct ſuperficies, Wherein no 
interruption is to be ſeen, even by an eye 


placed near it. To deviſe this experiment, 1 
was induced, by conſidering, that hitherto all 


the total diſſolutionst that have been made of 
pigments, have been in liquors naturally cold, 


and conſiſting probably bf much leſs _ 


and certainly of much le agitated parts, than 


that fluid aggregate of, ſhining matter, that 
argued, that if one 


we call flame; whereas I 
could totally diffalye a body compoſed of 

ſo minute, as thoſe, of a metal, into A 
_ 190 | huſband its flame fo, as that it 


.rupted ſucceſſion of multitudes: of coloured 


or better, than the flame, yet we 


= | 8 and Tait, | found. ee have 4 
- Juſtaine any diſcernible loſs of wei 
in. ſpite of che unfayourable'. 


Bano, and ted 
ket and _ we lighted tlie mw — 
without confurtiing the wick; burnt with a flame 
large „and very hot, and feemed to 
Bar the while of a greeniſh enn ere 
a rag ages ſhining 3 ee | 
et this one grain anteal 
And ele moment to 


moment ptodured/ during no& leß than Half an 
hour and ſhe minutes. And how if we com- 


ſider; that in this flame there was an uninter- 


eee & « e 


— n . 
of liquor, that would 28 1 
ſhall by and by tell you) run through à pipe 

of a much leſſer diameter than that * of 
within the 


ve call flame, if it could have been preſerved, 
and collected into one body, may we ſuppoſe, 
would appear to have iſſued out of one grain 
of copper in ihe ſpace of thirty-ſix minutes; 


and what a multitude gf rm corpuſcles 


ee eee or the 
tinging of thir flame, during ſo a time? 


ſihce a cylindrical ſtream of water Aung bur 


through a very ſhort. pipe of glaſs, conſtantly 
ſapplicd with liquors did pats at ſuch a rate, 
_ flend b t 0 * third 

more er or two- „ 
3 X we eſtimated, i 
by the help of a minute - watch, and 2 good 
pair of ſcales. that, if I had had. conveniencies 


to let it run hong enough, the water effluxed 
in thirty-ſix minutes, the time of the flame's 


duration, would have amounted to above nine 
gallons, or, reckorimg a pint of water to con- 
tain a pound of . e ee. ns 
Ce wh pos | 


+8 > 


CHAP. I. 


HE laſt ſoit of Inftances 1 al propoſe 
to ſhew the- ſtrange ſubtilty of effluvia, 
is of Hr u Wowtr the" great quantity of 
ſpace, that may, by a ſmall quantity of mat- 
ter, when rarified or diſperſed, d be either n 
a8 


of the ſore mentioned : 
time: what a quantity of the ſtreaming floid, 


| body that affords them. And in order to this, 


coy how little che . ſubſtances, 1 


cue you will very aye, hey rs nm 
| Way to be examined; 


"- would be butmnconſiderable, nee, of ſack hgbe 
iibſtances, the bo 105 een of Suite Þ £6 whith 


» 


chanced to light oh, 


any ai 120 eie —_— any — 
Jeable deerement in bulk, or weight, of the 


choogh I ſhall not pretend rus page 


in, would waſte upon the 


et I preſame, 
& calily grant, that . —.—— pea 0ar 


ft claule 1 ſhall now attempt to make-good; 

by ſetting down ſome obſervations, partly bor- 

fowed from the writings of approved yſi⸗ 

face and partly, that my friends and I have 
E 

N of the effluxions of animals, as 

ally not 5 be diſcerned by the eye to 


As any of thoſe things: ſticking to them, 
in flying faceelfively 


which are ſo. very. long 
aWay. 

Ir is wont to be ſome what ſurprizing to. 
men of letters, when they firſt ge a hawking 
with goa Paniels, to g erve, with how great 
hy 1 As Te hem of, and dif- 
cog y cent, aces Where 
widge, 6, quails, &o. lately been, "Ae 

ve ck more 1 at the quick ſcent 


of an excellent ſetting · do who, b his 
1 1 Nr 


far more — and diſſipable kind of bo- 
dies, than minerals or aduſt vegetables, ſuch 


of ranging the fields, and his other motions, 

cially. of his head would not only inti- 

r e 

uh po would ; diſcover to us 

where partridges. have ve been, thou gh 2 

9 ſtayin 5 that place, ſeveral. hours 
us co 


before, and gueſs how hong, ee 
id been gon ee en 
2 babe fe 0 a anfwers given me in 
Iriland, by joe, by Lilly make a gain, if not an 
9 - 5 illing of wolves in that 


co * ere ary ate paid ſo mueh for 
head they bring in) about the ſagacity 
peculiar. race of dogs they employ in 


| of Moc cem but not truſting much to thoſe 
| gor. I ſhall. add, that a very ſober and 


my acquaintance; who 


difcreet gentlernan of 


has often occaſion to employ, blood. hounds, 
aſſures me, that if a man have but paſſed. over 
a field, the ſcent will lie, as they ſpeak, ſo as 
> be perceptible enough. 

at fort for ſeveral hours after. And an in- 


| ſerious hunter aſſures me, that he has oh- 


erved, that the ſcent of a flying, and heated 


„ 3» 


Ax p now we may conſider theſe three 


things; firſt, that the ſubſtance left upon the 


graſs, or ground, by the tranſient tread of a 


pattridge, hare, or other animal, that does but 


along his way, does probably communi- 
cate to the ratz or ground, but ſome of thoſe 


e cyaporativn..of ſueh 


to a good dog of 


39 
8, D : 
being ſmall enough to. .cſcape the diſcernment 
| of: the} eye, thay probably not amount to one 
| 1 gs ny not to the tenth 
Next, that the parts of fluid 

ae e are perpetually i dn, and 
5 are the inviſible particles, that ſwim in 
8 appear. by the diſſolution of ſalt, 
or. ſugar, in water, and the wandering of a- 
yapours through the air, even when 
Perceives them not. And thirdly, 
that though the atmoſphere. of one of theſe 


in- ſmall parcels of the exhaling matter we. are 


ſpeaking of may oftentimes be exceeding vaſt, 
1 compariſon of the emittent - as may 
be gueſſed by the diſtance, at which ſome ſet- 
"ets; or blood-hounds, will find the ſcent of 
a partridge, ot deer; yet in places expoſed to 
the fre eair, or wind, it is very likely, that theſe 
ſteams are aſſiduouſly carried away from their 
fountain, to maintain the fore-mentioned- at- 


moſphere for ſix; eight, or more hours, that 


is, as long as the ſcent has been obſerved to 
lie, there will be requiſite a continual recruit 
of ſteams ſucceeding one another: and, that 
ſo very ſmall a portion of matter, as that, 
which we were ſaying the fomes of theſe 
ſteams may be judged to be, being ſenſibly 
to impregnate an atmoſphere incomparabl 
greater than itſelf, and ſupply it with alm 
continual recruits, we cannot but think, that 
the ſteams it parts with, muſt de of an ex- 
treme, and ſcarce conceivable minuteneſs. , 
Ap , we may further conſider, that the 
ſubſtances, which emit theſe ſteams, being 
ſuch as newly ee to animals, and were, 
for the moſt tranſpired throug h the 
3 be in likeliRood a 


npowder is made of; ſo that if the grains 
of gunpowder emit effluviums capable of be- 
ing, by ſome: animals, perceived at a diſtance 


by their: ſmell, one may probably ſuppoſe, 


that the ſmall grains of this powder may hold 


cut very many times longer to ſupply: an at- 


— — with odorable ſteams, than the cor- 
puſcles left on the end oy: tranſient ani- 
mals. i tC 
Now though it be generally agreed: on, 
that way few birds have any thing near ſo 
[ſenſe of ſmelling, as ſetting-dogs, or 


[rarer yet, that the odour of gun- 


powder, eſpecially when aſſiſted by the ſteams 
of the caput mortuum of powder formerly fired 
in the fame gun, may by fowls be ſmelled at 
a notable diſtance, particularly when the wind 


. blew-from me towards them, I often perſuaded 


myſelf I: obſerved, eſpecially as to crows, 

when I went a ſhooting 5 and was confirmed 
in that opinion, both by the common tradi- 

tion, and by fober and ingenious perſons much 

exerciſed in the killing of wild-fowl, and of 
ſome four-footed beaſts. 

I had forgotten to take notice of one obſer- 
vation of the experienced Julius Palmarius : 
whence we may learn, that beaſts may leave 
upon the vegetables, that haye touched their 
bodies for any rime, ſuch corpuſcles, as, 


though 


„ 
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5 effluvia, mentioned to have been ſtnelt by 
animals, are, though invilible, yet big enough plague; 
to be the objedts of ſenſe un 


ee 


author writes, in his uſeful tract De morbis con- 
rr 
| and: other animals; tu run mad mph ent- 
ing ol ſome of the trau on whi 
wine had lain. ( n 8 65 


Ap . 


mer diſcourſe,” you: may take notice, chat the 


improbable, chat among the Reams, chat no 
ſenſe can immediately 


ſequently capable of furniſhing an atmoſphere 

much 2 without quite ehauſting the 
effioviating matter, that afforded them 

Lib. vI. FoRESTUS, an uſefal author, recites an 
Obſer. .22. example of 
ſerved 1 in a cobweb. 
ALEXANDER Munbic res wriees alſo, 

wha at Venice a flock-bed did for many years 
harbour a 

that when afterwards it came to be beaten, it 
preſently infected che eee wih ber 


. * E 
8 75 5 a 


Lib. IV vA#nD: che 3 Saas) himſelf” re- 


de Feb. avs, that in the year one thouſand five hun- 

. 3. drxed and forty-two, there did in the city of 
Dfatiſhavia, vulgarly Bre/law, where he af 

wards practiſed phyſiclt, die of the 

in leſs than ſix months, little leſs than ſix thou- 


fand men, and that from that time, the pe- 


ttilential contagion was kept folded up in a 
linen eloath about fourteen years, and at the 
end of that time being diſplayed in another 
city, it began à plague there, which infected 
: als the neighbouring towns, and other places. 


Lib II. :\-/TRINCAVELLA makes mention of a yet 


Con. 17. 1 contagion, which occaſioned the death 
of ten thouſand - perſons, that lay- lurking in 
certain ropes, with which, at 7uſtinopolis, thoſe, 
that died of the Plague, e _-_ 
into the graves. tf 

Bor though none of theſe: — ſhould, 
toben criticks, appear ſcarce credible, it may 
be ohjected, that all theſe things, wherein this 
contagion reſided, were kept cloſe ſhut up, 
or at leaſt were not expoſed to the air: Where- 
fore having only intimated, that the excep- 
tion, which I think is not irrational, :would, 
though never ſo true, but leſſen the wonder 
of theſe ſtrange relations, without rendering 
them unfit for our preſent ſe,” I ſhall 
add, that though it is the: opinſon of divers 
learned phyſicians, that the matter h. 

contagion cannot laſt above twenty, or a few 
more days, if the body it adheres tr6 be ex- 
fed to the free air and the wind; and though 
am not forward to deny, that their judg- 


ment may | hold i in Pt cer mu y_u_ 


r 
I 
in them 4 


diſeaſes as the infected Le anc had, For this 


had: lain, Wherein a ſervant of the apothe- 


ve; there ſhould 
be ſome. far more ſubtil wr bs and con- 


ilential Wenn Jong 92 2 


peſtiferous malignity to that degree, 


in a box. 


Sy /BT TILEY | 


cep 
not 3 neither, that a contagion 1 
times ſhape to be much more — 


tenacious, 
obſtinate : of which I ſhall give but that = 


almoſt recent inſtance, obferved by the learned 
 Diemerbroek,” in his "Own apothecary, Who Lib ty 
moved with his foot, from a 


having but | 
fide to the other of a little arbour in his gar. 
on ſome ſtraw, that had lain under the pal. 

on which near eight months before a bed 


cary's, that recovered, had | 


n fick of the 
the inſectiou fteams preſently invad- 
ed che lower part of his leg, and. produced a | 
— nah wy and bliſter, which turned to a 
carbuncle, that could fearce be 

fewer in a fortnight after, uch, during that 
time, the patient were neither feveriſh, nor, 7 
as to che reſt of his body, ill at eaſe. This 
m ble inſtance,” together with ſome others 
the like kind; that our: author obſerved i in. 
the ſame city ef "Nimmeguen, obtained, not to 
ys extorted, even from him, this confeſſion ; 3 
ich I add, hecauſe it contains ſome conſi- 
derable, and not yet mentioned circumſtances 
of the recited eaſe: Hoc exemplo medicorum 


doctrina de contagio in fomite latente ſatis con- 
Armatur. Miran tamen oft, hoc contagium 


tanto tempore in pradicto ramine foie L 


er. ut pote quod" tota byeme ventit 


vs, (he adds in another eg nia} & 
Ve, 


2 Fair. er. 


AnD - now I- 


up this chapter with 


plague, t an inſtance, that ſome will chin. . no 


leſs ſtrange chan any of the reſt; which is, that 
agh they, that are ſlcilful in the perfuming 
of gloves, are wont to imbue them with but 

an inconſiderable quantity of odoriferous mat - 


ter, yet I have by me a pair of Spaniſb gloves, 
which I had by Hi favour of n and 


virtuous fiſter (F.) that were fo {kilfully per- 


_ that partly by her, partly If thoſe, 


t preſented them e and 
by me, who have kept them ſeveral Dy 


they have been kept about eight or nine and 
twenty years, if not thirty, and they are fo 
well ſcented, that they may, for aught I know, 
continue fragrant divers years 5 8 FH 
inſtance if you "pleaſe: to reflect and 
conſider, that ſuch gloves cannot 275 been 
carried from one place to another, or ſo much 
as uncovered, as they muſt often have been, 
in the free air, without diffuſing from them- 
ſelves a fragrant atmoſphere, we cannot but 
conclude thoſe odorous ſteams to be unima- 
ginably ſubtile, that could for fo long a time 
iſſue out, in ſuch ſwarms, from a little per- 
ſumed matter lodged in the pores of a glove, 
and yet leave it richly ſtocked with les of 
the ſame nature; though, eſpecially by rea- 
fon 'of ſome removes, in which T took not 
the gloves er me, I forgot ever ſince 
Thad 1 to them ſo much as ſhut up 
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| wigs Nags A ws 
* . By che motions of one part 
id an Ne eel that they excite or Occaſion in 
the body they work upon, ac cording to its ſtruc- 
-xare.” Hand 6: by "he Borie ind power 8 
x have bo mike themſelves be affiſted, in 


7 nr FI 


FED 
" — OI. 


working, by che mere catholic agents of the 
univerſe; And though it may e be ſuf⸗ 
N ptoved, mig thefe "are ſeve os 
herein à body; that emits p particles, agen 


; ſingle ay. of thoſe 1 habe 5 nn ye: 


thee gibat-maters ate performed Fry 
; wſſociation/of two; three, or more bf t 


F 


Ne 2 + to produce the ſame effect. Upon 

1 dit has — 40 lirtle prejadice which ſcore; when 1 ſhall in 5; done Pa- 
0. philoſc ie fell, and perhaps to | ooh" un inſtatice, or a PTC to any 

$00. 1 An 00 the nature 3 the ſorementioned e 

_ defign at preſent: not require it; y derſtood & looking ufd 00 ry but as the 

. Inportanice-of the would ets math — 10 5 it Sa its, without exe 


/ 5 N 
12 a 43 + p* 3 4 
: „ ES 27 8 
. IT +. of eie 9 9 7 
7 8 45 "39 &*, * "2 4 ni + Ape "3 8. 8 1 
* - F — ov * 8 
2 N eb Hog * 
* 


5 Te m4 

es of FT K ING thoſe vital for 1 el gt 
bodies doth, n moſt have, I hope; been ſufficiently proved in 
of: their. operation mn er iv yet CENT | tt Une tract about the ſubtilty of effiu- 
body being, in its own prteiſe nature; an unf. dae 1 foppoſe it will readily be allowed, 


2 that chis is as | grounded as On 


ie TRL! 
A r ubje&t a 
| | F 
E Leteris paribus, the 


ative; or mowelaſs ſubject. one part of the that the emanatiors of a body may be ex- 


maß acts n another, but upon the account 
of its local motion, Whoſe opera ions are faci- ferred, thata full portion of matter may emit 
Hated and otherwiſe diverſified! by the ſhape Seer muſtrudes of tem. OY 

dne, fimation and tenture both of the Agent Now, that the great number of agents may 


and of the patient. And therefore if cop. in many caſes compenſate their ittlenels e 
| cls, though very minute, be numerous c- cially _ ge edn ac, or reſiſt per Hy of 


-tremgely minute; whence it may be rightly in 


| and having a competent de 5 ag "of uns, as ſpeak, men would perhaps the 
motion, eren theſe ſmall 3 pecially more eh grant, Wo they took notice to this 
x fitly ſome familiar inftances. 


when they: chance to meet * 
wha „ which the cungruit) of its tej. W | ſee, that not only leſſet land- floods, 
tue diſpoſes to admit tliem at its pores; and that overflow the neighbouring fields; bat thoſe 
roceive their either friendly or hoſtile impref- terrible inündations, that ſometimes drown 
Gions, may perform ſuch things in the patient. Whole eouptries are made by bodies fingly fo 
as viſible; and: much groſſef bodies, but'tef inal and inconfiderable as drops of rain, when 
conveniently ſhaped and moved, would dee ur. they continue to fall in thoſe multitudes we 
terly unable on the fame body to effect. Tall ſhowers 
Ax that you may, wich the leſs difficulty 0 the aggrega ates of fach minute bodies a8 
allow me 00 ſay, | that the effluviums of bodies, grains of ſand, being heaped together in of 
as minute a8 they are, may perform confide- . ficient neatribers, make banks, wherewith | 
rable things, give me leave to. obſerve to you, * eſt ſhips are ſometimes ſplit; nay, and ferve in 


that there are at leaſt ſix ways, by which the moſt places for bounds to the fea it ſelf. 
efftuviums. of a 


8 wp ay: notably operate up- ArD though a fingle com of gun- powder, 
np nds great number or two or three together, are not of force to 


and. ES nature. 3. By their celerity; thoſe corns, taking er; are able to 


Sears modifications of their motion. 4. blow ipsand 2 perform rodigious 
e od M their bulk wings a | F 


upon another body, $a Bee 


2. By their penetrating do much miſchief, . two or three barrels of 
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(dg te of tin 
r 1 ſhall (as ſoon as I have intim 
_n the. erg mr drops of rain t 


Ede ©” make one whagitha; 99 2 any 


Five ere tha that we know of; yet hen 
multitudes of them are in rainy weather " Fe by 5 


0 n conſide not only in 


2 they _— oak and other ſolid 2 


full tenſion, (as it frequently 7 lr ba Gy On or venereal patients, that have too 
Weather, made Wen e be fumes of it, 


Tabrved, that in the moiſt weather the wa- 
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indeed, 3 4 


of: convening | 
commonly inbifiblè in their 


two or three inſtances drawn from. the N the pores 

tions of inviſible particles. — voy, and penetrate ie t e 
Ax firſt, 14 eee pe e, eee 

pos de look the fainteſt and 


lited to work. on the bodies « FS 


diffolution/ of ſalts, as ſea-ſale, fale of tar- their 
rar; Lic, and in the pure ative. changes.they and 
produce in many, bodies, but in the 1 


grain e 

eee evin — 4 

0 difficulty. we often find in 8 For nor only the inviſi 
fore rainy weather, to ſhut and open ſteams of good and ſpirit of nitre 


| Nero ll mon re of work, do uſually in a ſhort time, and in the cold, ſo 
that were before fit enough. 


or ahe e penetrate the eotks, wherewith the glaſſes, chat 
the had been. adjuſted to. contained them, were ſtopped, as to reduce 
I might here — that e en them into a yellow pap; bur alſo the emina- | 
of viols and other muſical inftruments are fome- tians of mereury have been ſometimes found in 
Limes ſtrong - | yy NO ee the form of coagulated, or even of r 
Der —_—_—— e ee 


long, or too unadyil y, been expoſed. to the 


255 never took: quick» I 
: Chemiſts too of- 


ure oftentimes, 80 the lupervening of 


tuoſity and 5 But it may ſuit better m_ Giver in groſs k 
my preſent aim, if mention on this: occaſion, | mg 


{what I elſewhere more fully take notice of,) ſulphur, antimony, arſenick, arid! divers;other 1 
being defirous to try, hat a multitude even ef minerals, are able to make thoſe ſtagger, er 


aqueous ſteams may do, I cauſed a rope, that How ſtrike them down, that without a com- 
. was long, but not thick, and was in part ſu - petent xarineſs unlute the veſſels, wherein 
ſained hy a pully, to have a weight of lead ſo had been diſtilled or ſublimed ; 3,07" which 1 
faſtened to e end of it, as not to touch the 8 * And of the 
ind, and after the weight had deiſure al- etrancy, even of animal ſteams, we may ea- 
ed it to ſtretch. the cord as far as it could, ee rſuaded, if we conſider; how ſoon in 
the contagious, though inviſible, 
teriſh particles, that did inviſibly abound in a are able to reach the heart, or in- 
the air, did ſo much work upon and ſhorten fect other internal parts; though in divers of 
the rope, a8 to make it lift up the hanging theſe caſes the blood helps to convey the in- 
weight, which was, if I miſ· remember no infection, yet ſtill the morbifick particles muſt 
about an hundred pounds, Ns fb get into the body, before they can infect the 
| Tus inviſible ſteams, wg out of 1 maſs of blood. And in thoſe ſtupefactions, | 
of a newly plaiſtered or whited room, are not that are cauſed at a diſtance by the 
— 15 ejudicial to thoſe, that do but tran · the parts mainly affected ſeem to be the ner- 
1 t it, or make but a very ſhort ſtay init, vous ones of the hand and arm, which are of | 
- though gen be a charcole-fire i oo the chimney;; the moſt retired and beſt fenced: parts of thoſe 
but we have, many inſtances. of perſons, that by members. And there is a ſpirit of ſal armo- 
Jing for a night. in ſuch rooms, have been the niack, that I make to ſmell to, whoſe inviſible 
next morning, or ſooner, found dead in their ſteams, unexcited by heat, are of ſo piercing a 
beds, being ſuffocated by the multitude of nature, that not only they will powerfully af. 
the noxious vapours emitted unn all that fect the eyes and and throats, and 
tim. ſometimes the ſtomachs too (yet without prov- 
Ax pb here 1 think i it proper to obſerve, 3 ing vomitive). of the patients they invade, but 
it may much aſſiſt us to take notice of the alſo. when a great cold has ſo clogged the or- 
multitude of effluvia, and make us expect great gans of ſmelling, that neither ſweer nor ſtink- 
matters from them, to conſider, that they are ing odours would at all affect them, theſe. 
not emitted from the body, that affords.them piercing ſteams have not only in a few mi- 
all at once, as hail-ſhot out of a gun, but iſſue nutes both made themſelves a way, and, which 
from it, as the vaporous winds do out of an is more, ſo opened the paſſages, that ſoon af- 
well heated, or waters out of a ſpring- ter the patient has TIES able to ſmell other 
head in continued ſtreams, wherein freſh things aſſo. And b the ſame penetrating 
ſtill fucceed one another; ſo that though as ſpirit, a perſon of q n eee 
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laſt for divers years, (if he ever had it 
| with-other" men.) I couldealily fibjoin 
_ ples'of this kind, but They” belong 


places. And here 1 ſhall oply. add, that the 


zpable of diſſolving the texture of even hard 


 angfolid bodies, that are not ſuſpected to be 


' ſaline ; us appears by the philoſophical calcina- 
| 9 (as chemiſts call it) wherein Tolid pieces of 
bart hort are brought to beealily friable into 
powder, by being hung over waters, whilſt 

| - their teams riſe in diſtillation and without the 
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ane in many” Places of the torrid zone of e 


penetrating a nature, chat, as eye-witneſſes have 


tmed me; they would, in a very ſhort time, 
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their mültitudes, may perform very notab 
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h hum every nicht in dhe air, and almoſt them, 


uſcles, whereof odours, conſiſt, ſwim to and 
ro in che air, as in à fluid vehicle, will by 


mile knives ruſt in their ſheaths, and Twords- eaſily proved. But I have elſewhere ſhewn 


in their Kabberds, nay, and watches in their 
caſes, if they did not conſtantly carry them in 
their pockets. And 1 have known even in 
Englapd divers hard bodies, into which the va- 
pours Wimming in the air have inſinuated 
_ themſelves fo far, as to make chem friable 
chroughour, But of the penetration of efflu- 
 viums, 1 have given, in ſeveral places, fo ma- 
ny inſtances, \that it is not neceſſary to add any 
hee. And therefore to ſhew, that, as I'inti- 
mated at the beginning of this chapter, the 
Eee and the multitude of effluviums 
may much affliſt each other, I ſhall now ſub- 
- join; that we muſt not for the moſt part look. 
upon effluviums, as ſwarms of corpulcles, that 
only beat againſt the outſides of the bodies they - 
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inyade, but as corpuſcles, which by reaſon of 


their great and frequently rectuited numbers, - 
and by the extreme ſmallneſs of their parts, 


 infinuate'themfſelves in multitudes into the mi- 

nute pores of the bodies they invade, and of. 
ten penetrate to the innermoſt, of them; ſo 
that, though each ſingle corpulele, ang its di. 
ſtinct action, be inconſiderable, in reſpect of 
the multitude of parts, that compoſe the body 
to he wrought on; yet a vaſt multitude of theſe 
little agents working together upon a correl-. 

pondent number of the ſmall 15 of the body 

they pervade, they may well be able to have 
powerful effects upon the body, that thoſe 
parts conſtitute z as, in the tale mentioned in 
the former chapter, the rope would not pro- 
bably have been enabled to raiſe ſo great 4 
weight, though a vehement wind had blown 


againſt it, to make it loſe. its perpendicular 


ſtreightneſs, but a vaſt multitude of watery | 


that the motion of the efluayiurns of ſome ſuf- 


 ficiently odorous bodies has too little celerity 


to make à ſenſible impreſſion on the organs of 


— unleſs thoſe ſteams be aſſiſted to beat 
or 


more, forcibly upon the ' noſtrils by the air, 
which hurfics them along with it, when it en- 
ters the noſtrils in the form of a ſtream, in the 


att of inſpiration. And I have by familiar 


obſervation of hunters, fowlers, and partly of 
my own, made manifeſt, that ſetting-dogs, 
hourids, crows, and Tome other animals, will 
be. much more affected with ſents, or the odo- 
rous effluvia of partridges, hares, gunpowder, 


&c. when the wind blows from the object to- 


wards the ſenſory, than when it ſits the con- 

ary way, Which way ſoeyer the noſtrils of 

e anitnal be obyerted, To the air be imbued 
with the odorous ſteams : and conſequently the 
difference ſeems to proceed from this, that 
when the noſtfils are obyerted to the wind, the 
current of the air drives the ſteams forcibly 


upon the ſenſory, Which otherwiſe it does 
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Tra there is a briſknels of motion requi- 
ſite, and more_than ordinarily conducive to 


electrical attractions, may be argued from the 
rieceſſity, that, we uſually find by rubbing am- 


Ber, jett, and other electrical bodies, to make 


frobable their action is performed: and though 
* have elſewhere ſhewn, that this precedent 
rubbing is not always neceſſary to excite all 


them thei ſteams, by which it is highly 


electrical bodies; yet in thoſe, that I made to 


attract without it, it would operate much 
more vigorouſly after attrition; which I con- 
ceive makes a reciprocal motion amongſt the 
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gunpowder aun fulminans, 


to my preſent deſign. That the cor- 


particles, getting by degrees into the pores of more ſtable parts, and does thereby, as it were, 
the rope, might, like an innumerable compa- diſcharge and ſhoot out the attracting cor- 


ny of little wedges, ſo widen the pores, as to puſcles; whoſe real emiſſion, though it may 


make the thrids or ſplinters of hemp, the rope =? downs argued from what has been already 
was made up of, well, and that fo forcibly, ſaid, | 
that the depending weight could not hinder” ſervation, that I made many years ago, and 
the ſhorrening of the * and therefore muſt” which I have been lately informed to. have 
of necefliry be raiſed the 


may much vary, but was uſually almoſt as ſoon 


carefully ſheltered from the rain. 
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ſeems more ſtrongly provable by an ob- 


ereby, And I have been long ſince made by the very learned Fa- 
more than once Known ſolid, and even heavy bri. The obſervation was this; that if, when 
mineral bodies; burſt in pieces by the moiſture we took a Vigorouſly excited electrick, we did 
of the air, though we kept them within-doors at a certain nick of time (which circumſtances 
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— - cap of .thunder, as made me judge and ſay, 
| tar en des fame of "the ga a, 
places were thunder. ſtrucke, preſentip 
nquiry ; which havin hon ape» Wy 

I forthwith. re | 


that 


. wy 70 be like a * 
e uely,: To omit the hurt, 

thay 5 RE been oo uy OO, 
it,/ or was per aps produced 

2 it, to divers perſons and cattle; that, which 
: makes me Here e de Was, chat Obſferv- 
ing narrowly what had ha in an upp 
room, where it firſt fell ſaw, that ic his 
in more than one Place, melted the lead in its 
Sal. choagh har poly orden north 

in 
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1 early NE] of; either che bed; or Ra 

| ings, or any other combuſtible houſhoald- 

though, near the window, it had thrown 2 2 

2 of ſolid ſabſtunce of the wall, 

rey 4 ſeemed to have made 


e in or gut. And chat, which made me 
the feb fcruple to mention eliis acciden 


5 18, 
chat having curiouſſy pryed into the effects of 
the falmen, nor only e ee room, 

but in eder pet af the houſe, benesth whoſe 
lowermoſt parts it ſeemed to have endetl its ſhe 
extravagant: courſe, I ooh not but conelude, 
chat if ſo be it were the ſims fulmen, it thuſt 
have more than” 6nce gone in and out of the 
houſe, and that the line of its motion was 
' neither: ſtrait, nor yet reducible to any curve, 
or mixed line, that I had met with among ma- 
thematiciars ; but that, as 1 then told forfie 
of my friends, it moved to and fro in an ex- 
traragant tnanner, not unlike the irregular and 
vriggling motion of thoſe fred ſquibs, that 
boys are wont to make by ramming ganpow- 
der into quills. But about thunder; more pet- 
haps. elſewhere. . I ſhall here only add, that 
whereas it is 4 known tradition,” Which hin 
own obſervations heedfully tnade ſeem n 
and: then to confirm, that vehement Munde 
1 5 not 2 ſtrong. will ufually, (for 
Ido not lay always, ) ſour it in's day or two 
if this degeneration be no 7 : 


tone of the con- 
ſequences of the great and peeuliar kinds of 
the concuſſions 


che air, that happens in 
loud thunder (in which caſe, the phænomenon 
vill belong to the next diſtoutſe,) the effect 
may py ROS be- 2 o ſome fabtil ex 
thorough the air, "Which, 

netrating the pores of the wooden v 
. whoſe contextute is 
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t the pores of glaſs are ſtrait ol th 
be Noor rede [for zugüt 1 have ye 

) to the ſtennis, or ſpirituotis parts ef 
ſulphur, as * wt is bo" e ee 2nd ET 
Gens, T'thonght/ie Worth trying, whether there 
* ſulphureous teams, or other corpuſcles, 
 thotough the ait in time of thunder, 


ale ec not de too groſs to get in at ſüch 
- mituite* pores as ee of laß. And accotd- 
ing y, Raving hermetically ſealed up both beer 


anch ale Aae ir hack them in fammer time, till 
' "there happened'a great thimder, a day or two 
"aſter which; che beef, which we Woke that 

before, deing generally omplained 
of, 4 ſoured by the thimnder, 1 1 fred my l- 


. at leaſt'a day or two longer, 
the buriig ſteams, i a, fuck 5 


te 
Glas 1 Cb 
hot, that the Haquors had been 


we bad "purpoſely forborn to fill ch Ju 
te facllitate che legeneration of the liquors. 
rdonablke;” on this occafion, 
to mention « prac which is uſual in ſome 

Places, Where I have been, and parti em- 
Les by 'z great lady, that is a great 
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be 


them, and then breaking 55 


jouſe- 
r, and | oboe; Tor. un dab 
- 'vers Del ratte! or W 
Ker about the remedies of Fog 9 beet, 


by Wa which is fome- 
times no ſmall prejudice to her, ſhe affirmed 
e me," chat ſue uſually found the practice, T 
"was mentioning,” ſuceeed'; and. # hs before 
"the then lalt great thunder, of which 1 had 
obſerved the effects upon beer, ſhe preſerved 
ers by putting, at a corivenient diſtance, un- 
der a barrels, chaffing-diſhes of coals, when 
erceived, that the Weser was like to be- 

25 hich practice, if it conſtantly ſucceed, 
put one a confidering, whether the fire 
do , by rarifying the air, and diſcuſſing 
the ſfulphureous, or other ſteams, by Ari 


them, or by uniting with them the exhalations 


of the cone or by ſome ſuch kind of way, 
tender ineffectual theſe | fouring corpuſcles, 
"Which perhaps require à determinate bulk and 
ſhape, beſides their being crowded very many 


of them together, to have their full operation 


on barrelle ed Tiquors. But theſe things are but 


e 155 . og I proceed. 
i 11 E few FR FFT cffluyiums may 
perform notable things, is the motion 
one part upon another, that they may ex- 
eite, or nd in the body they work on, ace 

cording to its ſtructure. 

f Bal, in the following tract, have occafion 
to ſay ſomething of. the motions: into which 
the internal parts of inanimate bodies may pur 
one another; but the examples tow produced 
are deſigned to manifeſt the efficacy, that ef- 
fluviums may, on the newly- mentioned ac- 
counts, have on organical and Rving bodies. 
To which inſtances, it would. Js be proper to 
iT tara 1 to alu Q 5 premiſe 
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though he was once a great lover. of. roſes, yet | 


having had. occaſion to employ great quanti- 
ties of them at a time, he vas ſo altered by 


their ſteams, that now, if he come among the 


roſe-buſhes,: the ſmell does much giſcompoſe 
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ally call Vapouts,: to diſcriminate them from be almoſt as various, as ecke Here 
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of the bodies from whence they proceed. 
Ap indeed, the newly-mentioned diviſions 
of the ſchools 4 us ſo ſlight an account of the 
-emanations of bodies, that, methinks, it looks 
ke ſuch another, as if one ſhould divide animals 
into thoſe, that are horned, and thoſe, that have 
two feet: for, beſides that the diſtinction is taken 
from a difference, chat is not the conſiderableſt, 
there are divers animals, as many four-footed 
'beafts, and fiſhes, that are not compriſed in it; 
and each member of the diviſion comprehends 
I. know not how many diſtin& forts of ani- 
mals, whoſe differences from one another are 
many times more confiderable, than, thoſe, that 
conſtitute the two fupreme genus's, the one 
having bulls and goats, and rhinoceros's, and 


| horns I have ſeen; and the other genus com- 
priſing alſo a greater variety, namely, a great 


all the birds (for aught we know) whether of 
land or water. And as it would give us but 
a very ſlender information of the nature of 
an elk, or an unicorn, to know, that it is an 
horned beaſt; or of the nature of a man, an 
eagle, or a nightingale, to be told, that it is 
an hornleſs beaſt; fo it will but very little 
inſtruct a man in the nature of the ſteams of 

ickſilver, or of opium, to be told, that 
dey are My ever hot, or rather cold, and moiſt; 
or of the ſteams of amber, or cantharides, or 
cinnamon, or tobarco, to be told, that they 
are hot and dry. For, beſides that there may 
de efflyviums, which, even by their elemen- 
tary qualities, are not of either of theſe two 
ſupreme genus's, (for they may be cold and 
dry, or cold and moiſt,) theſe qualities are of- 
ten far from being the nobleſt, and conſe- 
any thoſe, that deſerve to be moſt con- 
idered in the effluviums of this, or that 
body; as we ſhall by and by have occaſion to 
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A ND here it may not be improper to 


mention an experiment, that, I remem- 
er, I divers years ſince employed to illuſtrate 
the ſubject of our preſent diſcourſe. 
I conſidered then, that fluid bodies may'be 
of very unequal denſity, and gravity, as is 


of wine ; which, notwithſtanding their great 
difference 'in ſpecifick' gravity, may yet agree 
in the conditions requiſite to fluid bodies. 
Therefore preſuming, that by what I could 
make appear viſible in one, what happens ana- 
logically in the other, may be ocularly illu- 


and as much of fine falt-petre. I took ſome 
ounces of each, becauſe, if the quantity of 
the ingredients be too ſmall, the concoagulated 
grains will be ſo too, and the ſucceſs will not 
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be ſo conſpicuous. Theſe being diſſolved to- 
gether in fair water, the filtrated ſolution was 


deer, and elks, and certain ſea-monſters, whoſe 


part of four-footed beaſts, and, beſides men, 


evident in quickfilver, water, and pure ſpirit 


trated, I took fome ounces of roch-allom, 


- 
— 


et to evaporate in an open-mouthed glaſs, and 


being then left to ſhoot in a cool place, there 


were faſtned to the ſides, and other parts of 


the glaſs, ſeveral ſmall cryſtals, ſome octoe- 


drical, which is the figure proper to roch 


allom, and others of the priſmatical ſhape of | 


pure ſalt-petre'z* beſides ſome other ſaline con- 
cretions, | whoſe being diſtinctly of neither of 
theſe two ſhapes, argued them to be concoa- 
gulations of both the ſalts. * And this we did, 
by ufing ſuch a degree of celerity-in-evaporat- 
ing the liquor, as was proper for ſuch an effect. 
For, by another degree, which is to be em- 
ployed, when one would recover the falts more 
diſtinftly and maniteſtly, the matter may, 


aluminous ſalt may, for the moſt part, be firſt 
oo agulated by keit, and then, from the re- 
maining liquor, curiouſly 5 cryſtals of 
nitre may be copiouſly obtained... 
- Tziars like this we alſo made with other 


ſalts, and particularly with ſea-falt, and with 


allom and vitriol; the phænomena of which 


as I found by trial, be fo ordered, that the 


you may meet with in their due places. For 


the recited experiment may, I hope, alone 


ſerve to aſſiſt the imagination to conceive, 
how the particles of bodies may ſwim to and 


fro in a fluidy (which the air is,) and though 


they be little enough to be inviſible, may, 


many of them, [retain their diſtin&t and de- 


terminate natures; and their aptneſs to cohere 


upon occaſion z and others may, by their va- 
rtous occurſions and coalitions, -unite into leſſer 


corpuſcles, or greater bodies, differing from 
the more ſimple particles, that compoſed them, 
and yet not of ' indeterminate, | though com- 


| pounded figures. 
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Ne en Mop.) il, 
T FIESE things being premis'd, we may 


now proceed to the particular inſtances | 
of the determinate nature of effluviums; and 
theſe we may not inconveniently reduce to 
the three following heads, to each of which 


we ſhall aſſi 


ter, and treat ſomewhat more largely of the 
others in the two following. | | | 


| gu a diſtinct chapter; the firſt of 
. theſe I ſhall briefly treat of in this third chap- 


Is the firſt place then, that the efluviums 


of many bodies retain a determinate nature 
* 


oftentimes in an inviſible ſmallneſs, and oftener 


in ſuch a ſize, as makes them little enough to 
fy or ſwim in the air; may appear by this, 
that theſe effluvia being, by condenſation, or 
otherwiſe, re- united, they appear to be of the 
ſame nature with the body, that emitted them. 
Thus in moiſt weather, the vapours of water, 


that wander inviſibly through the air, meeting 


with marble-walls, or pavements, or other bo- 


dies, by their coldneſs and other qualifications, 
fit to condenſe and retain them, appear again 


in the form of drops of water; and the ſame 
vapours return to the viſible form of water, 
when they fall out of the air in dews, or rains. 
- Qu1ck-SILVER it ſelf, if it be made to 
aſcend in diſtillation with a convenient degree 
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| found in che heads, and other parts 
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during the-lives of ahoſe, that. dealed fo much 


in it 5 of which 1 elſewhere. ; 
 Rances- Wherefore. 1 ſhall only obſerve: at 
preſent, that it isa common both a- 
mong gilders, and 8 e, when 
have vceaſion to make an am of 
force aw the mercury from one by then 
keep gold in their mouths, Which by the mer- 
Curial furnes, that wander through the air, will 


give ſome in- 


now and then, by that time it is taken our of. 


their mouths, be cumed white almoſt, as if 
; it had been filvered over. 
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For, when ſpirtt of nie, for example, has 


. hat 
cold the fumes would in the 


falts ; yet, if upon pn of the mixture 1 88 


from its groſſer parts, the e finer _ 
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parts be minute enou h and fitly £ 
. kquor will aſcend, and yet in the n = 
: e 6a, recover its 1 form of a 
tranſparent compoſed ffering {a 
and mineral p Ihis is evident in the dis 
tillation of what chemiſts call butter, or oil of 
antimony, very well rectified. For this liquor 
vill paſs into the receiver diaphanous and fluid, 


though, befides the Particles 


(which is it ſelf a factitious compounded body 
it abounds with antimonial corpuſcles, 

over and 
whatever Angelus Sala, "ind thoſe 


that follow him, have affirmed to the — 


as might be eaſily here proved: e 

by enquiring of n ingenious per- 
| fon, thi daf oh intereſt in 2 tin-mine, that I 
was not deceived in 


though a metal, whoſe ore is uf a very diffcule 


_ fuſion,” and which 1 have by 3 


upon the cupe} without finding it to fl aw 
would Nen bs ed Sins 0 


- gentleman anſwered me, that divers tunes they 
would take 
from the upper part 
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ploie I have elſewhere ve 
with 


kept inviſible by the Nr ales „ 


gueſſing, that tin it ſelf, 


ret cending white ſumes, 
form of fumes or flowers. For tliis e 


great ſtore of a whitiſh fublimate 
of the furnaces or chim- 


Una e it 15 1 . 
orm of a whitiſh 


iro B:ggplig on 
appens in 4 cnn inte ef ll. 


quick- lime. For, not 


1 25 of * 
Io ever law any. 
1 the ſpirit of ſalt 


and afbond ico the air in 0 
more white, than 


And both this 


petre do, by their operation, as well as ſmell, 


diſcloſe what they are ;. the latter being of a 
nitrous nature, (as is confeſſed}, and the for- 
mer, of a ſulphurcous: . in ſo much, that 
having, 8 e e 

ght a competent quantity of the 
I found them to have 
convened into bodies tranſparent. and | 
trically figured, wherein it was eaſy to, diſco- 
ver, by tune Gets qaaliges, that there were 
ſtore of ſulphusou particles mixed wixed with the 
ſaline ones. e dane 


Ne 


1 our fetorts or 
E. the fire, e 


to mae trial, whether the effential oil 
5 "of wortmwood aſcend coloured” like the plant 
_  whetice it is firſt drawn over wick water in the 
_  alembic, orrectified in he For 1 Fa 
do tale notice of it, e 
1 t, my curi 


e 
2 0 on the in- 


"if n e of by Soph oa Brag ne 
miſs call thoſe, that are drawn in 3 85 
ade me to cell you, that, though theſe k 
Ke ork Sg Ar. e are dif- 
- tilled 8 5 K. 1 the receiver 
into hiquorss as ſubtile as are, man 
of them . Becbom enuine taſte 0 tke An 
— whence the heat elevated them; as you will 


- —_— if you will taſte a few 9 


efſeritial eil ef cinnamon, for exam 
_ wormwood diſſolved by the intervention of ſu- 
gar, or ſpirit of wine, in a convenient quantity 
of water, wine, or beer. For, b el 
u have the natural taſte of chis 
\wormwood is à plant, whoſe effluvia do 
SINE ere of the body, that parts 
with chem, that I muſt not forbear to alledge 
here an obſervation of mine, that may ſhew 
you, that it is poſſible, though not uſual, that 
even without the * helpo the fire, the tions 
of à bod communicate its taſte. For, 
among er dungs, chat I had occaſion to ob- 
ſerve about ſome quantity of wormwood laid 
up together, "I remember, I took notice, and 
made others do the like, that coming into a 
od where it was kept, not only the © 


ice or herb. 


of ſmelling were powerfully oF u 
y the +, Fog 3 in the ai 4 
yt the mouth was { fibly affected wi % bit- 


Perhaps you will ſcarce think ic 


bo | A r We that after this inſtance I ſhould 


add, that I found * pirations of amber, 
kept a while in pure 75 wine, taſte u 
che tongue like hg i ſelf, when I chewed 


it between my teeth. But 1 chooſe to mention 
this inſtance, becauſe it will connect thoſe late- 
ly mentioned with A ſort, very pertinent 
to our preſent p For, the expirations, 
that T have med from amber, both with 
Naas of wine, and a more peircing men- 
did manifeſtly retain in both thoſe li- 
quors a peculiar ſmell, with which I found it to 
affect the noſtrils, when, for trial's fake, I ex- 
cited the electrical faculty of amber by rubbing. 
And as for odours, it is plain, that the effen- 
tial oils of chemiſts, well drawn, do many of 
them retain the peculiar and genuine ſcent of 
the ſpices or herbs, that afforded them. And 
that theſe odours do really conſiſt of, or reſide 
in certain inviſible corpuſcles, that fly off from 
the viſible bodies, that ate ſaid to be endowed 
with fuch fmells, I have elſewhere } oved at 
3 and it may TY appear from their 


> 2 air, as hawks, 


tA n 

meet wich 

| 175 re to them. 8 Un 
OTHER cxam be iven of the { - 
difference en ereeiva · 
ble by human organs of ſenſe, as dull as they 
25 3. Which reſhon. I add, becauſe, I 
rce doubt, b ff hae, if our ſenſories were 


fufficiently ſubtile and tender, they might un: 
mecliately perceive in the ſize, ſhape, motion, 
and perhaps colour too bf ſome. now inviſible 
effluviums, as diftinguiſhable differences, as 
our naked eyes in their preſent conſtitution ſee, 
between the differing orts of birds, by their 
es, and thetr 2 85 of ng in the 

and partr 
and ſwallows. ' To 5 * F 
hot urge, that in fine white fand, whoſe grains 
by the uhalliſted eye are not wont to be diftin- 
© het by any fenſible quality, 1 have often 
Aan in an 1 ape, a notable 
parity as to figure, and ſometimes as 
to colour; and that in ſmall cheeſe-mites, 
which the faked eye can very ſcarcely diſcern, 
ſo far i 135 from diſcovering any difference be- 
tween them, one may (as was noted in the-laſt 
ella y) plainly ſee, beſides an obvious difference 
in point of bigneſs, many particular parts, on 
' Whoſe accounts, the ſtructure of thoſe moving 
points may difference them from each other, 
And I have ſometimes ſeen a very evident diſ- 
parity, even in point of ſhape, between the 
very eggs of theſe living atoms, as a 1 1 
would perhaps ſtile them. But theſe Kin 
77 {%. (as 0 ſaying) I ſhall forbear to 09 
iſt on, that I may proceed to countenance my 
comjettire by the effects of the effluviums, 


are pro &; called, upon animals. 
Au tke touch be reckoned 
one of the DE 4 of the five ſenſes, and be 


reputed to be far leſs quick in men, than in di- 
vers other animals; yet the groſs organs of 
2 2555 in men themſelyes, even by acci- 
ent, 
impreſſions from effluvia: of this, in another 
paper, I give ſome inſtances. And I know 
not, whether divers of the preſages of wea- 
ther, to be obſerved in ſome animals, and the 
aches, and other pains, that in many crazy and 


pon - wounded men, are wont to fore-run great Aber 


of weather, do not often (for I do not 5 
ways) proceed, at leaſt in part, from inviſible, 
and yet incongruous effluxions, which, either 
from the ſubterrancal parts, or from ſome bo- 
dies above d, do copioully im Kara 
the air. An oh this occaſion, it will not be 
impertinent to mention here what an experi- 
enced phyſician, being (if I much miſremem- 
ber not) the learned Diemerbroek, relates con- 
cerning himſelf, who having been infected 
with e plague by a patient, that lay very ill 
of it, though by God's. bleſſing, N he 
particularly acknowledges, upon a flight, but 
ſeaſonable remedy, he was very quickly cured, 
and that without the breaking of any tumor; 
yet it left ſuch a change in ſome py of his 
body, that he ſubjoins this memorable paſſage, 
Ab illo periculo ad cantagioſos mihi appropin- 
quanti in emun#Farii. is Jucceſſt dolor, vix fellax 
peftis indicium, © 
Two 


ſo diſpoſed, as to be ſuſceptible of 


care yo meet with in another of my 
xs. Aud I ſhall now add, that 1 ba An 
mious pentlewoman (wife to u famous phy- 
ſitian) WO was of 'a very curious and delicate 
: 3 that has ſeveral times affured me, 
hat ſue can very 
perſon, that comes to viſit her ic winter, came 
_ from forme place,” where there is conſide- 
rable quantity of ſnow and this ſhe does, as 
ile tells me, not by feeling any unuſual cold 
{for'if the 8 be frozen, but not covered 
with ſow, the effect ſucceeds not,) but from 
{dme peculiar” 1 1 * which ſhe | 
the receives by the organs of ſinelling. 


| formerly told you, a very ingenious pliyſician, 
who bo gt into an e 1 had 
his ſehſe © hearin there e ſo very nice 
and tender, that . plainly Hog ſoft 
whiſpers, that were ee 2 a confiderable diſ- 
tance off, and which were not in the leaſt 
. by the healthy by-ſtajiders, not 
ould have been by him 9 his ſickneſs. 
Which ſickneſs I er as the thing, that 
gave his organs of hearing this preter-natura 
quickneſs, becauſe, when the fever all 0 
left him, he was able to hear but at N. 5 
of other men. And 1 might tell you too, 
that I know a gentleman of eminent parts and 
note, who, during a diſtemper he had in his 
es, had his organs of ſight broug ht to 
2 tender, that both his friends, 8 himſel 
alſo, have aſſured me, that when he-wakec 
in the night, he could for a while plainly ſee 
and diſtinguiſh colours, as well as other ob: 
ſets, diſcernible by the eye, as Was more 
than once tried, by pinning ribbands, or the 
"like bodies, of ſeveral. colours, to the inſide 
of his curtains in the dark. For if he were 
awaktened in the night, he would be able to 
tell his bed-fellow, where thoſe bodies were 


I have mentioned theſe inſtances only to 
mew you, that if our ſenſories were more de- 
licate. and quick, they would be ſufficiently 
affected by objects, that, as they are gene- 
rally conſtituted, make no impteſſions at all 
upon them. For otherwiſe I Know, that the 
ſpecies (as they call them) both of found ds and 
Colours ate not held by many of the moderns, 
{from whom in that I diſſent not,) to be ſo 
much corporeal effluxions, trajected through 
the medium, as peculiar kinds of local motion 
conveyed by it. Therefore, I ſhall” now con- 
firm the conjecture 1 would countenance, by 
the diſcrimination, made by the organs of other 
animals, of ſuch effluvia, as to us men are not 
only inviſible, but inſenſible. And therefore, 
partly to ſtrengthen what I delivered, and parti 
to confirm what I am now diſcourſing of, it will 


tions, that I had from 
dit, whom I thought likely to make me no un- 
ſatisfactory returns to my queſtions, about things 
they were very well verſed in. 

A perſon of quality, to whom I am near 
allied, related to me, that to make a trial, 
2 a young blood-hound was well i in- 


/T"o 2 nene * 


readily diſcover, whether a. 


might add, har 1 know alſo, 4 T may have 


placed, and what colour each of them was of. 


not be impertinent to ſubjoin two or three rela- 
erlons of very good cre- 


cauſed one of his ſervants, Who had not 
Rilled, or ſo much 2s touched apy of — 
to walk to a cohntry-town, four mile off, 98 | 
then to a market: town, three miles diſtant | 
from thence 3 Which done, this nobleman did. 
4 competent while after, put che blood-hound 

upon the cent of the man, and cauſed. 80 
to e e by a ſervant or two, the maſter 
himſelf thinking: it alſo fit to-go.after them t — 
{ce the event; Which was, that the dog, with- 
out ever ſeein man he was to, purſue, 
followed him by the ſcent to the above · men · 
tioned places, notwithſtanding the, multitude 
of market people, that went along in the fame 
way, and of. travellers, that had octaſion to 
croſs it. And when the blood-hound came 
to the chief market · town, he paſſed, thr rough 
the without taking notice of any of 
the people there, and left not, till he had 
gone to the houſe, where the man, he ſought, 
reſted himſelf. and found. him in an upper 
toom, to the wonder of thoſe that followed 
him. The particulars of this narrative, the 
hobleman's wife, a perſon of great veracity, 
that happened to be with him when the trial 
Was made, confirmed to me. | 
Endian of a Nous. — Ay that 
was keeper of a red- deer park, and verſed in 
making blood-hounds, in how. long. 4 time, alter 
a man or deer had paſſed hy a graſſy place; 
one of we. dogs would be able to follow 
Ti, by the ſcent? he told me, that it would 
be ſix or ſeven hours: wherer 


an ingenious 
e that chanced to be pteſent, an 
aye near that park, allwed us 2 that he 


had old dogs of ſo good a ſcent, that if 2 
buck had $a day before paſſed in a wood, 
they, will, when they come where. the ſcent 
lies, though at ſuch. a diſtance; of time after, 
preſently find the ſcent and run directly to 11. 

part of the wood where the buck is. 

10 told me, that though an old blood he 
will not fo caſily fix on the ſcent of a ſingle 
deer, that preſently, hides. himſelf in a — — 
herd, yet if the deer be chaſed a little till he 
be heated, the dog will go nigh to ſingle him 
out, though the Whole herd alſo be chaſed. 
The above-· named gentleman alſo affirmed, 
that he could cafily diſtinguiſh, whether his 
hounds were in chaſe of a hare, or a fox, by 
their way of running, and their holding up 
their noſe higher than ordinary, when, they pur- 
ſue a fox, whoſe ſcent is more ſtrong. Theſe 
relations will not be judged incredible by him, 
that reflects on ſome of the inſtances, that 
have already, in the foregoing ; eſſay, been 
given of the ſtrange ſubtilty of effluvia: to 
which 1 ſhall now add, that I remember, that 
to try, whether 1 could, in ſome meaſure, 
e art imitate nature, I prepared a body of 
a vegetable ſubſtance, which, though it were 
actual! 4 cold, and both to the eye and touch 
dry, did for a while emit ſuch. determinate 
and piercing, though inviſible, exhalations, 
that having, for trials ſake, applied to it a 
clear metalline plate, and that of none of the 

very ſofteſt kind neither, for about one mi- 

nutẽ of an * 1 found, chat, 8 8 


2 be. the. — 9 2 ity made) i 


robe it, yet "there was ir 
= r 4 moo ys 


| of this There nave rocked, 
is mch lellened, - not e fay { lod, A 
* to he {ty we a - 
2 cold; the ee produced by the effluvnmn, 
chat the ſertmg-dog, was wrought upon 
enfory of a living and” warn fi pe Al 
wen ere eee of fine ling 


diy che 22ͤ Guiſſient 3 whbrens) 
in our caſe,- the inviſible ſteams of the vr 
table Tubſtatice' wrought upon u body, ach 
was of ſo ſtrong eee a8 


73.0 


4 * "metal, "though 2 fenced 
being lapped” vp in paper, notwi 
7 8 ſteams 82 it in — 5 * 


| bers, and fo notably; as to make their 
dtn og ee ee and conſide- 
_rably 7 ; ſince, coming to look 
vpon ide plate mer de c , 1 Wund 
the induced colour ge ek ous, and aa 
lke faddenly te nin. 
H rr ro, in this tt me . 
gued from che e ſettſed difference 
of the ſenſible qualities of eluviurms that 
they do not Aways loſe their diſtinct natures; 
when they ſeem to have loſttherile}ves by va- 
niſhing. into air.” But before 1 diſmiſs this 
I mut Lonſider an bbjection, whith 

I Kriow may be made [againſt the opinion we 
have been” ' countenancing. For it may be 
alledged, chat there may be many caſes; 
wherein the effluviums of dies are, in their 
e through" the air, ſenſibly altered, or 
o affect che organs of fenſe, otherwiſe than 
each kind eee do 1 nor is 
this « irrational. For it 
ſeems conſonant: enough to e —_— 'that 
ſome ſuch” caſcs id be admitted; and 
therefore, in the foregoing difcourſe I have; 
where I th it neceſſaty, 'forborti to ex. 
preſs myſelf in ſuch general and abſolute terms; 
as otherwiſe I might have done. But as for 
ſuch caſes, 4s I have inſiſted upon, and many 
more I ſhall now repreſent, that the objected 
alterations nerd not hinder,” but that ef- 
viums, at their firſt p partin From che bene 
_ whence" they take winks ſo ſpeak; 
ma r of thoſe 
2 * we. have aſcribed” ts them; 4 

C may very robably 

. 2 coalitions, 
of divers ſteams aſſociating themſelves in "the 
ait, and acting upon the ſenſory, either al- 
together wad l dach, or at leaſt ſo near it, 
that the ſenſe cannot perceive their operations 
as diſtmet. This I ſhall elucidate, but not 


Per. In 4 22 in undd 
OL, 


a the N 2225 wits he my _ of vines ** 


ye that advantage 


Ive of Mr OP ite 700 Fs 4 Wich 


'Mviſtare; the acid/ and aleali- 
rar cope that were ſo ſmall, as to ſwim 
"nviibly- in "thoſe Rquots, wil convene” into 
nitrous 4 . — ery ring from, Hoch th | 
"Ne 85 acid and turtäreous particles 


a ++ 
of pra, 
of fal armoniack, cee Be ache of choſe 
fixed ſalts contained in the liquor; you f | 
beſides a fobtil” urinous ſpirit, that will © 
come over in the diſtillation, obeain a dry ca- 


put. worum, Which is #Imbſt totally a com- 


Poumded falt, differitig en | 
che ingredients, eſpecially the alcalizace, a 
well m taſte, us in other qualities: This 
falt, Treed from its foes, being that diuretick 
falt, I ſeveral years ago gave quantities of to 
ſome chemiſts and phyſicians, from the molt | 
of whom Treceived' great thanks, accompanied 
wich the more acceptable accounts of the very 


lh bark but in 


or ten grains, to a ere 
mentioned only upon thi b ; * mall proces 
to tell you, that ſince I intimated to you al“ 
teady, that 1 would mention examples of 
ſoumds and taſtes, only to illuſtrate what I have 
been deliveting ; 1 ſhall now add ſome in- 
ſtanbes by way of proof, of the coalition and 
reſulting change of ſteams in the air. It is 
eaſily ohiſervable in ooo 9 5 * | 
differing flowers haj convenient 
mixed, that ih the hell afforded by it, at # 
due . diſtance, - the Lone of the particular 
flowers are hot perceived, but the organ is af 
feted by their Joint action, Wich makes O: 
it a confuſed, but delightful impreſſion, And 
ſo, when in a ball of potnander, or a perfurhed 
kim," tmuſk, and amber, and Giver, and other 
ſweets, are \kilfully mixcd, the coalition” of 
the diſtinct effluvia of the ingredients, that afs 
ſoctate themſelves in = paſſage on the 
atr, uce in the ſenſory teful per- 
ae Mag from all thoſe 1 2 But if 
you take ſpirit of fermented urine, and ſpirit 
of wine, both of them hlegmatick, and mix 
them together, they will i ncorporate like wihe 
and water, or any other fach Tea * withour 
affording concretions. t if you exo 
poſe A veſſel” but to the 
mild heat of a bath, or lamp, the aſcending 
particles mm affociate themſelves, and adhere 
to the of the glaſs in the form of 4 
white, but er ſublimtate, coriſſſting botke 
of urinous and virous ſpitits, affoctated into a 
mixture, which differs from either of the It 
quors, th not only in conſiſtence, taſte, and ſmeſl, 
4 9 | but 


ough- from eithet of 


n, Sa the owe of ven 
ITY miſs, and fr 
85 5 this me; 2, At 
; n b N of... depend = 
Os 3 ſeem 50 upon f 
; 8 a le 7 the. e and ſubſe⸗ and alteratians;of,che, air, 
. 1 5 pioully impregns Lby-ch } 
. de I long ſince neal (59s 20 add here, der 
| = deviſed for:th 1;af- 5 © 5 
: very . 8 
ented 55 poſed. * Ted the — is in n 
þ i . Soma eee be 55 
po its  willperhapy 0 re of the reſultan- 
| the ſteams, cy of peltilential ſteams.the le improbable, i!! 
. Vet cheſe here add that odd obſervation, Which was fre- | 
At "_ when ans — (which 2 952 made in the.formerly-mencioned plagne 
Ae af hen oe) can . a at Nimmeguen, by a phyſician/fo. 3 judicious ag | 
: & | ien es ates ar alas = chley e 
| 1 co 5 * 
ve interdu aeg fm Palle 
| me correptos 11 72 — 255 ief e 2 
in 4 agu ſaponate 1 
a he ail 2 jo 
| ould | of the ſus; be 
A pv hom 2 
X dhe © : d.to — 
| 1 f — Pr n rims 
| _ made-adropo - of alt at 
bottom of a little tick 4 glaſs,” or 8 other 1 8 
Dongenient Loa and held 8 on * of which, * Tee ain, 
ear At probable ; ſince, a e 
t. che > rg perience, that 3 ell, occal y.. the 
ilible before, inna. waſhing of foul le wich the 755 commonly. 


ding ple ones of the uſed. in the Necherlgnds,... 
produced a ee e which, if the drop | plague ; ſo, .by,ous learned, author's. "obſer 
were held alittle, above the neck of the glaſs, tion it appear, either, nat there, w. 
- would;, moſt commonly. fly upwards to the any peſtiſential effluxions in n che air of thaſe 
eight of foot,” or half a yard; but 15 the places, which, on the — of thoſe waſh- 
; 4d ſomewhat d deep, within the ca- ings, became infected, or at leaſt, that by the 
of the [produced addition of the ferid efftuvia. of 1 the ſoapy wa- 
make would oftentimes fall into the cavity of ter, thoſe e. morbifck particles, that were dif- 
the vial, e leſt in 1 part empty, perſed through the, air before, had not the 
ſometimęs in the form of drops, but uſually in power to introduce a; malignant conſtitution 
the form of a flender and omg 3 into the air, and to act as W gefilegoial, till 


 ixeamy Of a white colour, that ſeemed to. flow they were enahled to "Jo os aſſociated 
down. juſt like a liquor from the depending path the il ente e 1 
FT 1 


2 3 Upon N AN: it — Ipread it- "all them, alexipharmical — 29 may not 
If like a maſt. 


the by. 5 
c b aenbs colim me 


have found, ſucceſsfully tried. with _ had a competent hiltorical account of the yearly 
- liquorsthan theſe 3 but. is not pegel, in chi ceaſing of the plague at Grand Cayre. . For, 
place, to give an account of ſuch. trials; th Fhough 


perhaps, if I: had, leiſure, it might. be w Proſper Aldinus, who. practiſed hylick there; 
Pile d to conſider, 3 ſp coaltion + and.as 1 have allo been informed by ſome as of 
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ther in Ireland, and ſome: few: other countries, 
that breed or brook no poiſonous animals, 
that hoſtilit7 may proceed, at leaſt, in great 


f the air, Which having à recourſe through 


Ta thefe ſanative ſteams perform their im 


effects merely .becayſe they ate moiſt, I pre- ſome places; with ſteams of very differing na- 


fume naturaliſts will ſcarce pretend ; but that 
hey may be of ſuch a nature, as by their coa+ 
ition with ihe morbifick corpuſcles, to increaſe 
their bulk and alter their figure, or precipitate 
them out of the air, or clog their agility, or 
pervert their motions, and, in a word, deſtroy 
all, or ſome, at leaſt, of thoſe mechanical at- 
fections, which made thoſe corpuſcles peſtilen- 
tial: that, I ſay, theſe antidotal vapours (if 1 
may ſo call them) may have theſe effects upon 
thoſe, that formerly were morbifick, and that 
ſo there may, reſult from the aſſociation of 
two ſorts of particles, whereof one was of a 


highly noxious; nature, à harmleſs mixture, 


might here be made probable by ſeveral things 
but that I. hope, what I have lately recited 
about the coalitions of the eMuvia of ſpirit of 
falt, and of urine, . (liquors known to be highly 
contrary ta each other) is not already forgotten 
by you. - . y 135 3 = 217 „„ 
7 Ac By 755 | Ph with which I am to 
conclude this eſſay, will, perhaps, make you 
think it poſſible, that 8 —.— 
that have already paſſed out of the air, and 


invaded, but not too much vitiated, the bodies 
| * The plague, which here n. 
death fatal, and, to avoid them, 


1 Mr. Sandy; 


| in the book above-cited. 
y Agric. de 


nat. eorum, quæ effluunt è terra, Lib. 


river, whereby they have an infal- 


II. pag. 236. 


part, from the p r nature of the foil, which 
both from its ſuperficial and deeper parts, con- 


only intimate, in a word, that having purpoſely 


made a viſible and laſting ſtain on a ſolid body 
bately by cold 


effluvia I did, by the inviſible 


and cold ſteams of another body, make, in 


two or three minutes, a yilible change in the 
uu ahhh foi 
- AND as for the other part of the conjecture, 
via. that meteors may ſometimes be produced 
by the octurſions of ſubterraneal efluvia, ſome 


7 * 


of them of one determinate nature, and ſome 


of another, I think I could; to countenance 
it, give you divers inſtances of the plentiful 
pregnation of the air at ſome. times, and in 


tures, and ſuch as are not ſo likely to be at- 
ttacted by the heat of the ſun, as to be ſent 
up from the ſubterraneal regions, and ſome- 
times from minerals themſelves. But for in- 
ſtances of this kind, I ſhall, for brevity ſake, 
refer vou to another paper ij, where I have 

urpoſely treated of this ſubject, and particu- 
larly ſnewn, that though uſually the effluxions, 
that come from under- ground, are ill · ſcented, 


yet they are not always ſo; and alſo, that ſul- 


phureous exhalations, even from cold, and, for 
the moſt part, aqueous liquors, may retain 
their determinate nature in the air, and act 


accordingly upon ſolid bodies themſelves, to 
whoſe conſtitution thoſe effluvia chance to be 


proportionate; ©. F109 oh | 
Bo r one memorable ſtory, not mentioned in 
that diſcourſe, is too much to our preſent pur 
poſe to be here omitted, eſpecially having met 


with it in ſo approved an author as the experi- 


enced Agricola, who having mentioned out of 


antient hiſtorians the raining of white and red 


liquors, which they took (erroneouſly I doubt 


not) for milk and blood, ſubjoins; $ U autem 


majorem fidem habeamus annalium monumentis 


ea ele Booddeth Kc valet in bosch, as when Gre 
at Cayro the day before, which Fos rare (for the ſound keep company with the fick, 256 

irreligion,) not one doth die the day following ; ſays Mr. Sandys in his travels, Lib, II. 
| K ee Tg | 
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1 ſoine caſes the 


Au to ſhew 
" eles even of v e bodies may not fo: ſapicl parts of a ſpicy drop communicated to 
n periſn in the alr, as they-vanifhy there, but the wine, it thence diffuſed a vaſt number of 
retain diſtinct natures at a odor into the air which boch 1, 
— em dhe bodies, that and others, peręeived to be imbued with the 
n capiouſty; emit them: 1 ſhall addy:that having | tint ſcent of cinnamon, and which, perhaps, 
deſited ary ingen that went m wauld have been found-able to have 
a conſidetable employment to the A. Indien, 4 7 not how long a time, 
a a make ſome obſe rations for ime in hisgvoyagsy | 
he ſent me,  arhong-ocher:things, this — 
cat having ſailed along che coaſt.of Colon, 
3 or cinnaman-trees and welk-ſented - 
coaſted -it almoſt-s whole . 
+ 0 thenichanced:- HE. tin n „ 1 dale 
e ſhowing" the Seren nature © 


n other bodies, -j 
55 fir of their opera- 


| 5 upon 
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7 ſealed u 


EEE: 
to yy e pores o 


r that I may neither 
"8 already. met TY in the 


going tract, 


nor „ wins 1 gave i 2 next; 
Woes; y in this chapter ſome inſtanoes, o 


may. be {pared from both. 
HAT 4220 Bs of.  venemous Lirik 
exerciſe {0 operations upon oth 
Eo or 
as they are wont to do in their- 
e whenof thong * 3 
0 et 6 


Di la — obſerves, as bee 
the apprentices of apothecaries have 
E into ee ſleeps, mw in diſtil- 
ling opiat 51 hypnotick liquors they have re- 
ceived in at their noſtrils * a 
thoſe bodies. | 

| writers 


0 recotded by the out poi- 

. the root and | juice of mandragora 
calts thoſe, that take i Fu into a deu A. e ef not 
unlike a echargpy. apples of 
Er 9 1 ma- 
lignant; yet Lebinus Lem#ius relates, that it 
happened to him more once, that 80 
ing Raid ſome 0 his Re 


* 


| ley com Haelf 79 5 3 05 
recover himſelf; but the apples 
being 1 away he n | alkcrity, and 
drew off all drowſincks. 


Lib. iff. 


Acutor. 
Morbor. 


os in rabiem þ mo 


are relations, amon 


the parts 


Auone all, poiſons, chere & fearce any, 
whoſe phenomena are in my 1 ar 
ſtrange than thoſe, that Proceed from a mad 
dog; and yet even this poiſon, which ſeems 
to require corpuſcles of 8 and determinate 
à nature, is recorded . phyſiciats to have 

ed by onthe tions. Areteus writes, 


been convey 
as a learned modern! obs him, Qrod & ra- 
125 cane, qui: in faciem, dum ſpiritus adducitur, 
n & nullo modo 7 5 
pho And as there 
e. of anima 

that have become ra by having eaten o 
or pe ken. 0 rabid. animals; ſo 
Ceæliur Aurelianus, who writes, that ſome ts 
been made to run mad, not by, bei 2 
but wounded only with the claws o 

dog, tells us alſo of a man, that fell into a hy- 
drophobia (which is wont to be a high degree 
of the 8 and by ſome of the ancienter 
writers was employed to ſignify chat diſeaſc) 
without being bitten by a mad dog, but in- 
fested ſalo odore er rabido cane attratto. By 
which odours, in this, and other narratives of 
Poiſons, I underſtand not a bare ſcholaſtick ſpe- 
cies, but a {warm of effluvia, which moſt com- 
monly are all, or at leaſt ſome of them, odorous. 


And though it may juſtly ſeem ſtrange to ma- 


ny, that the venom of àa mad dog mould be 
communicated otherwiſe than by biting, which 
is ſuppoſed to be the only way he can infect 


Vol. III. 


. HEEL 
„ 
| ; 


> what you. 


1 


xr ſs im n Pech 
divus names a perſon, Who, 


ſa 


ut his 


' 15 the adde of a mad dog, 


opened à box, in which he had 1 
cluded realgar, a noxious mineral, ſometimes 


th * by painters, and not unknown to che- 


raiſts, and had unfortunately, ſnuffed in the 
ſteams of it, he was ſeized with a giddineſs 
in his head and fainting fits, his whole face alſo 
ſwelling, though by taking of antidotes he ef- 
caped the danger. 

Drvzxs. other when; we have met with 
in the Wigs of phyſicians, which I forbear 
to add to theſe, becauſe, I confeſs, I very 
much doubt the truth of them, though the de- 
liverers of ſome of them be men of note. But 


the probability of moſt of the things already 
Sad out of credible authors may be 5 en- 
ed by what I ſhall now ſubjoin, as a further 


proof of the diſtin&t nature of enn of 


Which it will be a very conliderable proof, if 


medicines, Which are of a milder and more 
familiar nature and 
ſhall yet be able in ſome caſes to retain, in 
their inviſible particles ſwimming in the air, 
the. ſame, though not ſo great, power of 

rging) Which 1s known to belong to them 
5 pug their groſs body is taken in at the mouth, 

this I have elſewhere, on another occaſis 1, 

given ſome examples. To which I ſhall now 
add, that 1 know a doctor of phyſick, that is 
uſually purged by the odours or exhalations of 
a certain. electuary, whoſe cathartick operation, 
when it is taken in ſubſtance, is wont to be 
but languid. And another doctor of my ac- 


quaintaince cauling good ſtore of the root of 
black hekebore to be long pounded in a mor- 
tar, 


Shy of oo that were in the FOO, and 
cia 


Aae, 50 are N a 
with occult qualities, (for thoſe of cathartick 
medicines are reckoned among ſuch) aſcend 
into the air, without being forced from the 


bodies they belonged to, by an external heat. 


Axp it 1 would in this place alledge ex- 


amples of the operations of ſuch effluvia, as 


do not paſs into the air, but yet operate only 
by the contact of the external parts of the 


body, 1 could give inſtances, not only of the 
purgatiye, but the emetick qualities of ſome 


medicines, exerted wirhout their being taken in 


at the mouth, or injected with inſtruments. 


TERRE are alſo other forts of examples, 
than thoſe hitherto mentioned, that argue a 
determinate nature in the effluxions of ſome 


* In > Explication Herbarum Biblicarum, cap. 2 


1 


S, 242 infected after Sk days, by 


* without any 


with 
Which they had the misfortune to be belmeared, 


4 lt himſelf affirms of a painter Lib. VI; 
acquaintance, . that, when he had Part 6. 


kept in- F 


1 5 than poiſons, 


Ay 4 


2 - * * x 1 ® 
i - ? - x o : 17 N 
2 A | : . | : 0 7 * 
L 5 1 ? s ' 
4 ; : j 0 
; E 2 0 1 Ak 1 $8 * 8 ; Fray” ” - a 
N | | | s Ft ; 
. : 5 : 4 ) ke Y 
4+ . * 4 
"> oy X 
as * N * 


*. 


or was \ 8 1 1 A 4 5 . * 
$5; F ' [ a Fe « 
1 9 N . ; s Feel] 
i 7 * , 1 
10 0 7 (9 4 1 * 
. ” ö * ? \ 
1 . 4 : 447 g 
Wh y , \ * * 
FI 0 ; 
1 * * | 
: \ "PA 
D * X 
* N ? 
| I 
4 
+: 1 . " th 4 » 
45 . 75 1 
. | 'T 


the leaves/0n it, . the head . 
3778 


5 05 vet 


much itaffectse 


5 TEAMINARS, > 
bodies 0 ind * Kr. Approved writers ; ; continued unnd 
”" us, that the ſhadow of a. © jt-eree, with after. 


1 


Eta "As 1 is not Mb to be 


tack bad effects; yet the effluvia of the neigh- 

| it \Þ nt JB 55 noxious enough to che The 'firſt, that many odoriferous N 

Por I, that was not at all re | pg ainber, muſk, civet, &c. as they will, by che 
f an fore, adhefion of their A r ſubſtance, perfume 


$ 
50 4 7 


N in opinion, chat it was ſo, 
ple, reſorted to the made of wall- 


nut- trees i in a hot country, Was, by. expenſetice, | 


forced ww think it might give others the head- action, h 
ach, ſince it did to 9 8 Who, thanks be to God, And the 
both 1 85 and efy little ſubje& to that and divers other contagious 
. rpc brings into my mind an plague, ſmall-pox, ot mealles, the ſame de- 
are that I have met with among ſome terminate diſeaſe is communicable to ſbund 
travellers into the Indies, Who . perfons, not only by 
of the infected party, but without it, 

poi- contagious ſteams, hat 


diſtempe 


general, and, of late, a countryman 
of our own affirms it in particylar,. of the 
ſonous. manchinello-tree, that” birds will not 
only forbear. to eat of the fruit of venemous 
plants, but, as to ſome of them, will not ſo 
much as light on the trees : which I therefore 


mention, becauſe, probably, nature inſtrufts 


them to avoid ſuch trees by ſome noxious ſmell, 


or other emanation, that offends the Approach 
ing birds. And I remember, that ſome of our 
navigators give it for à rule to thoſe, that 
n to land in unknown ilands, or coalts, that 
ey may venture to eat of thoſe parts of fruits 
9 they can perceive the birds, like kind 
raſters, to have been p:cking at before. 
NricoLavs Fo is (cited by Ser- 


| wertus) tells us of a certain Lombard: that hay- an 


ing in a houſe, that "He named, at Florence, 
burned a great black ſpider at the flame of a 
candle, fo unwarily, that he drew in the 


ſteams of it at his noſtrils, preſently began to 


be much diſordered, and fell into a fainting 
fit, for the whole night, had his hear 
his pulſe being fo weak, 
that one could ſcarce perceive he had an 
though afterwards he was cured by 
diamoſc, and the powder. of 'Zedoary, x mixed 
Together. 

And I remember, "that being. ſome years 
ago_ in Ireland, 1 gathered a certain plant 
(peculiar to ſome parts of that country) which ſto 
the natives call Maccu-buy, becauſe of ſtrange 


traditions, that go about it; the chief of 
which I found, by oh not to be true: but 


yet being ſatisfied; t its operations were 


_ odd, 154 violent enough, 1 was willing to 


tify the chief phyſician of the country, 
Ins 9 deſirous I ſhould propoſe to him 


ſome ways of correcting it; and whilſt I was 
ſpeaking of one, that required the pounding 


of it, he told me on that occaſion, that in- 
tending to make an extract of it with vinegar, 
he cauſed his man to beat it well in a mortar, 
which the man ſoon 


dhe Corpuſcles, that iſſued out into the air, 


that his head, and particularly his face, ſwel- 
led to an enormous I e bulk, and 


ls of: the air; nor 


repented he had begun 
to do; and the doctor himſelf, though at a 
pretty diſtance off, was fo wrought upon by 


A have” we hs « to 9 8 EVERY 
0 , to ſhew the determiriate nature of | 


will it be neceſſary, * 
you pleaſe e e theſe . 


ins, linen, &c. fo will, in time, 

ule” ſome Bodies diſpoſed ts admit "I; 
kept ati a diſtance from them. 
ler is, that in peſtilential feyers, 
ſickneſſes, as the 


che immediate contact 


n exhale from his bc 
into the air. And having fad this, and de- 
fired you to reflect upon it, I ſhall conchide 
this chapter with an experiment, that, poſ- 
re confirm 'a great pare 


* Conyorn ns then with myſelf, how I 
might beſt beſt deviſe a way of ſhewing to the 
very eye, chat effluvia, elevated without the 
bal of heat, and wandering in the air, may 

retain their own nature, and, upon de- 
terminate bodies, produce effects, chat 4 vul- 
philoſopher would aſtribe to occult qua- 
ties; I remembred, that I had found by 
_ (made to other purpoſes) that volatile 
and ſulphureous falts would ſo work upon ſome 
acid ones, ſublimed with mercury, as to pro- 
duce an odd diverſity of colours, but * 5 
an inky one; on which account, I jud 
likely, that my aim would be anſwered: by the 
following x experiment, 

'T'took' an ounce, or better, of Fre a vo- 
latile tincture of fulphur, as J have elſewhere 
; * taught you to make of quick-lime, ſulphur, 
and fal . Toi and ſtopped it up in a vial 
capable of containing at leaſt twice as much; 
then taking a paper, whereon ſomething had 
been written with inviſible ink, I laid it down 
ſix inches off of the vial, which being un- 

„began, upon the acceſs of the fire, 
15 emit white 150 into it, and by theſe, 
What was written upon the paper, notwith- 
ſtandi ing its diftance from the liquor, quickly 
e ver F though not quite ſo ſud- 
0 nly, as a paper, written with the fame 
clear liquor, were held: at the like diſtance di- 
rectiy over the orifice of the vial. And hav- 
ing cauſed ſeveral pieces of clean paper to be 
written on, with a new pen dipped in the 
clear ne of ſublimate, made in water, 
it was pleaſant to fee, how divers of the let- 
ters of ſeveral of theſe papers, being placed 
within ſome convenient diſtance of 5 vial, 
would be made plainly legible, and ſome of 
them more, ſome leſs blackiſh,” according to 
their diſtances from the fmoking liquor, and 
other circumſtances. ' But it was more ſurpriz. 
ing to Wes 225 when I held, or laid TIS 


© Th ur been for the main, che ame with that deſerted by he ator ni book of dun ; 
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© theſe papets, though with the written ſide p- which, were it to be ſent awa „the ſuperſcri 2. 
| 474 upon, or = the orifice of the tion ſhould be written, was 2 upon the * 8 
_ | vial, "thongh'the” contained liquor did not, by ſige of the vial,” which (as was before inti- 
« ſome inches, reach ſo et the latent letters r mated) was ſome inches higher thin the ſur- | 
would become not only legible, but conſpi- Face of the liquor, and left there about ten 1 
cuous, in about a quarter of a minute of an minutes; after which, taking off the folded | Fol 
hour, meaſure# by a good watch fit for the papers, and opening them, we found, that | 
_ purpoſe, as more than one trial aſſured me. the ſteams had pervaded all the leaves, in 
And as it may be obſeryed, that in ſome cir- which the yritten paper had beeti encloſed. 
cumſtantes the ſmoking: liquor, and the ſolu- For, though the leaves did not appear ſtained 
tion of ſublimate, will make an odd precipi- or alteted, yet the formerly latent characters 


V. 
* | o 
* 9 


tate, almoſt of a filyeriſh colour, ſo in one, appeared conſpicuous, I have not time to diſ- "ol in 
or two of our trials, we found a like colour courſe, yhether, and how far, this experi- 8 vv" 
produced, by the ſteams of that liquor, in fome ment may affiſt us to explain ſome odd Eto 1 95 
of the colourleſs ink. Nor is it fo neceſſary of thunder, or of that ſtrange phænomenon, : 


to employ a viſibly ſmoking liquor, for the {glanced at in the foregoing chapter,) which 
denigrating of inviſible ink at a diſtance. ._ For is {aid to have happened lately in the king- 
I have, to that purpoſe, with good ſucceſs, „ dom of Naples, after the great eruption of 
. though not equal to that I have recited, em- Yeſwvius, which is ſaid to have been followed 
ployed a couple of liquorsgwherein there was by the agpearing of the croſſes formerly men- 
neither ſulphur, nor ſal armoniack, nor ſubli- tioned, ſome of which have been found on 
mate. What other trials I made with our ve - the innermoſt parts of linen, that had been 
latile tincture of ſulphur, it is not neceſſary carefully folded up. But of theſe, and the 
here to relate; only one experiment, which like things, I ſay, I have now no time to diſ- 
you will poſſibly think odd enough, 1 ſhall courſe, whether any thing derivable from our 
not omit ; becauſe it will not only confirm the experiment may be pertinently applied to their 
pPrecedent trials, but alſo much of the fore - explicatign. For which reaſon, I ſhall add no 
going eſſay, by ſhewing the great ſubtilty, more, than that afterwards, for further trial, 
and penetrating power of effluviums, that we took a printed book, that chanced to be at 
ſeem rather to iſſue out very faintly, than to hand, and which we jydged the fitteſt for our 
be darted out with any briſæneſs.  *purpoſe, becauſe the leaves being broad, they 
- + CavsinGe then ſomething to be written might the better preſerve a ſmall paper to be 
with diffolved ſablimate upon a piece of pa- placed in the midſt of them, from being ac- 
per, we folded the 5 5 with the written fide ceſſible to the exhalations ſide - wiſe, and hav- 
_ "inwards, and then incloſed this in the midſt of mg PE he deſigned paper into this book, 
"fix ſheets of paper, laid one upon another, and held it to the omfice of the vial, though 
Hot placed one Within another, and folded up there were no leſs than twelve leaves between 
in the form of an ordinary letter, or packet, them, yet thoſe letters, that happened to be 
to be ſealed, that the edges of the encloſing, the moſt rightly placed, were made mky in 
paper, being inſerted gne within the other, the ſhort fpace of three minutes, at the ut- 
the fumes might not get into this written pa- moſt; though this liquor had been fo long 
per, but by penetrating through the leaves kept, and { often unſtopped to try concluſions 
_thetnſelves: this done, that fide of the packet, with it, that it had probably loſt a good part of 
on which there was no commiſſure, and oh the moſt ſpirituous and piercing particles. 
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gave heat enough to keep the metal in fuſion, 
without cracking the glaſs. Then taking out 


the mixture, we carefully weighed it in the | 


ſame. ſcales, and found the ſuperficies a little 
altered (as if it were diſpoſed to calcination) 


and the weight to be increaſed about two grains, 


or. ſomewhat better.] 
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long neck, and then warily held over quick 
coals, without touching them, till it was melt- 
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an hour, the metal (being all the while in_fu- 
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the thoroughly Kii ' coals. The moſt part 
of this time the orifice of the vial was co- * 
vered with a cap of paper (which ſometimes 
fell off by moving the. la) to keep the air, 
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in regafd the neck was ſhorter than that of the 
former; and could not, like it, be long held " 
ones hand; and becauſe alſo 1 was willi 

ſee what intereſt the ſhaking of melted : | 
has in the quickneſs of the calcination, tge 
glaſs, Which had a PAGE of oi of paper put to it 

to keep out ſmoke and air, was held at ſome 
diſtance. from the coals, only whilſt the tin was 
melting; arid then was wartly laid upon them, 
and kept there for two hours ; at the end of 
which it was again taken off, and the metal 
weighed with fame counterpoiſe and ba- 
lance; as formerly 3 and then it a W to 
amount to eight ounces, twenty-four grains, 
parable calx than at 


and to have much more ſe | 
the firſt time. Nor did I much wonder, that 
the weight ſhould be increaſed, in this laſt ope- 
ration, but nine grains in two hours, and in 
the former, twice fo niany in half the time; 

ſince, during the two hours, the glaſs was kept 

in one poſture, whereas, in the firſt operation, 

it was almoſt perpetually ſhaken all the while 3 
it was kept in fuſion. And it it obferved, that 

the agitation of rhelted minerals will much 

a promote the effect of the fire upon them, and 

conduce to their hegen. ] 
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peo the time ſmoke appear to aſcend from another place; is not to be omitted in thiss 
de Fink, and get out at the unſtopped apex, becauſe it may invite us to conſider, whether, 
And in effect I obſeryed, that the u part in the foregoing experiments, excepting thoſe 
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- - roully cut aſunder, we took out, not only the corporated with the body expoſed to it, than 
fllings of Zink, ſome of which were melted one would conclude barely from the recited in- 
into little globules, but the flores too 3 ahd yet crements of their weight, For having taken 
weighing all theſe in the ſame ſcales we had , very ſtrong freſh quick- lime, provided on pur- 
- uſed before, we found five grains and ſome- poſe for choice experiments, and expoſed it, 
What better wanting of in bunce. Ws: we: 3 8 atr Nad rid lake it, 1 2 the 
tte ſeſs wondered at, Becauſe bf the _Tonti- cupel, to a ng fire, where it was Rept for 
muance of the lately mentioned exhalations (4 two hours; I found, that it had increaſed in 
emitted by the filed mineral] ven N 8 - "Ain my bn 5 
Ps. RW RE ea. tion. For being ſeaſonably put into the ba- 
„ E XP E R IME NT VI. lance, the ee eee when expoſed, 
Po more ample confirmation of the truth but two drachms, mounted to two ams 
cdiſcovered by what I have been recitmg and twenty-nine grains; which makes, . 75 
. __ ., abqut tin, I thought fit to try the like experi. periment a pregnant one to our purpoſe:;-For 
ment upon another metal, which, though of by this it appears, that notwithſtanding a bod 
- ſomewhat more difficult fuſion than tin, I had ray for many hours, or even for ſome days, 
. reaſon to think might, if employed in a mo- be expoſed to a very violent fire, yet it may 
derate quantity, and warily managed, be kept be ſtill capable of admitting and retaining 
| melted in glaſs without breaking it. And ac- freſh corppſcles; ſo that, though well made 
"rordingly, having carefully weighed out four lime be uſually obſerved to be much lighter 
ounces of good lead, cut before-hand into than the ſtones whereof it is made, yet this 
pieces little enough for the orifice of the glaſs, lightneſs qpes not neceſſarily pate that, be- 
I cauſed them to be put into a ſmall retort with cauſe a burnt lime-ſtone has ſoſt much of its 
a long neck, wherein was afterwards left but matter by the fire, it has therefore acquired no 
an orifice not much bigger than a pin's head: matter from the fire; but only infers, that-it 
"then leaving directions with the laborant what has loſt far more than it has got. And this 
to do, becauſe I was my {elf called abroad, at may give ground to ſuſpect, ' that in moſt of 
my return he brought me, together with the the foregoing trials, the acceſſion of the fiery 
glass, this account; that he had kept it over particles was greater (though in ſome more, 
and upon the coals two hours, or better, and in others leſs fo,) than the balance diſcovered; 
then ſuppoſing the danger of breaking the ſince, for aught we know, divers of the lefs 
- -glaſs was over, he had ſealed it up at the little fixed particles of the expoſed body might be 
. orifice newly mentioned, and kept it on the driven away by the vehemence of the heat; 
\ coals two hours longer. Before the glaſs and conſequently the igneous corpuſcles, that 
(which I found to be well ſealed) was broken, faſtened ' themſelves to the remaining matter, 
1 perceived the pieces of lead to have been might be numerous enough, not only to bring 
melted into a Jump, whoſe ſurface was dark the acceſſion of weight, that was found by 
and rugged, and part of the metal to have been the ſcales, but to make amends for all the fu- 
turned into a dark coloured powder or calx : gitive particles, that had been expelled by the 
.all this being taken out of the retort, was violence of, the fire. And ſince ſo fixed a bo- 
weighed in the fame balance, whereon the dy, as quick-lime, is capable of being wrought 
lead appeared to have gained by the operation upon by the igneous effluvia, ſo as that they 
fmewhat above thirteen grains. 1 come Ps as it Whats N with it, it 
„„ „5 may, perchance, be worth conſidering, whether 
EX FERI M E NT VII. in a calcined, or incinerated bodies the re- 
O ſhew, that metals are not the only bo- maining calces, or aſhes, may not retain more 
dies, that are capable of receiving an in- than the bare impreſſion (unleſs that be ſtretched 
creaſe of weight from the fire, I thought fit to to mean ſome participation of a ſubſtance,) of 
make upon coral a trial, whereof my memo- the fire, Whether theſe particles, that adhere 
nal gives me this account. d, or are mingled with the ſtony ones of the 
_ [LiTTLE bits of good red coral, being lime, may have any thing to do in the heat 
hermetically ſealed up in a thin bubble of glaſs, and tumult, that it produced upon the ſlaking 
after two drachms of them had been weighed of lime, this is not a fit place to examine. 
out in a pair of nice ſcales, were warily kept And though by this experiment and thoſe | 
at ſeveral times over and upon kindled codls, made in ſealed retorts, which ſhew, that what I” 
and at length being taken out for good and is àfforded by fire may in a corporeal way in- ER 
all, were found of a very dark colour, and to yade, adhere, and add weight to even fixed 
have gained in weight three grains and about a and ponderous bodies, there is a large field 
half.! HS | opened = the ſpeculative i» apply this diſco- 
| EXPERIMENT IX. very to divers hænomena of nature and che- 
O. e miſtry ; yet I ſhall leave this ſubject ne ed 
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it ſuſpiclous' win __ 
i: ance VE Gn 2 W rec naw; 
That the glaſſes e 8. loyed about them w 
not expoſed to che _ of mere 
but wer 9 ups pon 'chargoals,” | which ds 
ſome may contain” but 4 roſe kind 
of firs), and a ce 40 1 7 8 1 wi It, by diverſify- 

ing the way of trial, render fuch experiments 
both more ay to afford corollaries, and more 
. ſerviceable 1 ty, other purpoſes, I attempted 
to make it fi ecked wich a body ſo thin and dis- 
engaged fre i matter, as mere flame is 
ullowed to be, knowing, that by going cad. 
tiouſly with it to work, ane might handle a 
retort without breaking it, in I of a Violent 
WA kindled matter. | 
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3312 "EXPERIMENT. 13 
DUPPOSING then, that good . 
= 17 man by tc of its great dc | 

, and the vehemegcy an etrancy o 
—. — would be a Dy fit rp my pur- 
8 I pr 'a "Rinall double veſſel ſo con- 

trived, that the one ſhould contain as many 
en Was iledeffäry to keep the ſulphur 
mielted, ab that the other, which was much 
aped like a pan, ſhould con- 

taiti the binn 1 or our trial; and, 
zaltly, that theſe two ſhould, be with a conve- 
hjent late {6 jomed” tb one another, that all be- 


*%% 


8 cleſed at che top, faye the orifice of the 
, (the fire and ſmoke. of the coals 
having” their vent another way,) no fire ſhould 
eome- at the retort to be employed, but the 
flame of the burning brimſtone. Then two 
ounces of filings of tin being heedfully weighed 
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ade fit to be xafih ſealed 
the neck,” hen. the, 58 Pang vp 


ere purer fort) was kindlec 
g $ expoſed to. its 


me to be preſent,) near two hours before. the 


metal melted; after which, he kept the retort 


near an hour and half more, with the metal 
melted 1 in it. Then bringing it me to look 
upon, I pereeived a pretty. deal of darkiſh 
cat at the bottom, and partly too upon the 
ſurface 'of the far greater part of the metal, 
which now lay in one lump. . The part of the 
retort, that had been ſcaled, being 2 A5 off, 
we firſt took out the calx, . and then the lump, 
and putting them into the ſcales, they had been 
formerly weighed - in, found them to have 
made a very manifeſt acquiſt of weight, 
which, if both the laborant and I be not mi- 
ſtaken, (for the paper, which ſhould inform 
is now miſting) amounted to four grains 
and a half, gained by the recited: operation. 
Afterwards, we being grown more expert in 
making ſuch trials, the experiment was re- 
ed with the ſame quantity of filings of the 
metal: at the end of the operation, 
(which in all laſted ſome what as three 
75 having ce % ere neck 
e retort, We at 4 proportion 
of dark coloured calx- had been produced. 
This being weighed with the uncalcined part 
of the metal, the two ounces, we firſt put in, 
appeared to have acquired no leſs than eleven 
grains aud a half (and ſomewhat better.) 
Sucy ſuperſtructures, both for number 
and weight, may mY in time * built m 
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even fuck gage a to five grains was arreſted, and in good mea- 


"EXPERIMENT m. 


OR confirmation of the ſormer trial, 
to F wherein we had employed the ſpiritns I 
of the with highly reQified {ſpirit of wine, only ſub- 
ſtituting an ounce: of lead inſtead of one of 
tin. The event, in ſhort, was this; that af- 
ter the metal had been for two hours or better, 
kept in the flame, the ſealed neck of the re- 
then having:kept them for à conſiderable time in with à noiſe, (which ſhewed the veſſel to 


” 


* 


laſs it after the newly recited operation, being ſepa- 
40; e e the: cats, -wis weghed and cog in 


” 1 
9 - 


LF whatever chemiſts .tell us of the hypo- whether probably the whole body of the lead 
facical fulphur,” common brimſtone is a body might not, by repeated operations, or (per- 
hererageneous enough, having in it ſome parts haps by one continued long enough) be re- 
of an oily or inflammable nature, and others a= duced to'calx.' And though, after the retort 
cid, and very near of kin to the ſpirits of vi- (whoſe neck had been drawn out) had been 
Holy I thought fit to vary our experiment, kept in the flame for about two hours, it was, 
by maleing it With a liquor, that is generally by the negligence of a foot - boy, unluckily 
reputed to be as homogeneous as chemiſts them broken, and ſome of the calx loſt; yet we 
ſelves are wont to render any, I mean with a made; a ſhift to ſave about five grains of it, 
ſpirit of wine, or ſome ſuch liquor as will to- (whoſe colour was yellowiſh;) which was e- 
lly flame away without affording foot, or nough to make it likely, that, if we had had 
leaving any 3 | PRlegm behind it. In conveniency to purſue the operation to the ut- 
proſecution of this deſign, we carefully weigh- moſt, the whole metal might have been cal- 
ed out an ounce of filings, of block: tin, and cined by the action of the flaming ſpirit. 
put them inte à glaſs retort, fit for the pur- 2. N. B. Anp leſt you ſhould be induced 
poſe, whoſe neck was afterwards drawn out to by ſome chemical conceits to imagine, that the 
a great ſlenderneſs; and we alſo provided a. particles, that once belonged to flagie, did 
conveniently ſhaped metalline lamp, ſuch as make more than a coalition with thole of the 
that the flame of this ardent ſpirit might com- lead, and by a perfect union were really tranſ- 
modiouſiy burn in it, and yet not melt or crack muted into the metal whoſe weight they en- 
it; which lamp; though furniſhed with a cot- - creaſed ; I ſhall add, that (according to a me- 
ton wick, afforded no ſoot, becauſe, as long as thod elſewhere delivered) I examined the ſeven 
it was ſupplied with liquor enough, it remain-- ſcruples of calx, mentioned to have been made 
ed unburnt. , Theſe things being in readineſs, in the third experiment, by weighing them in 
the retort was warily approached to the flame, air and water, and thereby found, as I expected, 
and the metal was thereby in a ſhort time melt- that though the abſolute gravity of the metal 
ed. After which, the glaſs being kept expoſed had been encreaſed by the particles of flame, 
to the ſame flame for near two hours in all, the that ſtuck faſt to it, yet this aggregate of lead 
ſealed apex of the retort was broken off, and and extinguiſhed flame had loft much of its 
there appeared to have been produced a not in-  ſpecifick gravity. For whereas lead is wont to 
confiderable quantity of calx, that lay looſe a- be, to water of the ſame bulk, as about eleven 
bout the remaining part of the tin, which, up- and an half to one; the ſubtil calx of lead 
on its growing cold, was hardened into a lump. was to water of the ſame bulk, little, if at all, 
This, and the calx, being taken out of the re- more than as nine to one. . 
tort with care, that no little fragment of glaſs Tu Es x are not the only experiments I made 
ſhould at all impoſe upon us, was weighed in of the operation of mere flame upon bodies 
the ſame ſcales as formerly, and found to have incloſed in glaſſes; but theſe, I ſuppoſe, are 
gained four grains and a half, beſides the duſt, ſufficient to allow me to comply with my pre- 
that ſtuck in the inſide of the retort, of which ſent haſte, and yet make good the title pre- 
ve reckoned enough to make about half a grain fixed to this paper. For whence can this en- 
more; ſo that of fo fine and pure a flame, as creaſe of abſolute weight (for I _ _ 5 
FRY | | pecific 
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in n 198 3 laſs ? But 
= ih arg 15 urphiloſophical either to 11 


more careful „that What one writes ſhould ap- 


pear ſtrange, thun be trübe; or to be forward 


a the of ſtrangeneſs, to the 
1 rejudice -of n of truth, though it 
perhaps but a remote one, or a Tollateral' 
one; 1 ſhall deal  impartiallyy” as to ſubjoin ' 
on: this occaſion wart wm ere 
ton, that prove ſonab cau- 
tion, in — to the en of glass, 
23 give a hint or two n en 
things VVV 11 


2 parts of flame. For otherwiſe I 


am not at all of their mind, that think gas | a 


penetrable, either, 'as' many do, 
bo as others, 


Y 
2 


our air; thoſe opi- 


22 examine 285 en 


Par ph puter 
Aan, if we comp this buen we 
obſerve: to be made in t e weight of the bo- 


dies, that we to the naked fire, and 
| thats of a e or the like- kinds, that we 
included in glaſſes; or fo much as in crucibles; 


it may be worth conſidering, Whether this dif. 


noe in acquired weight may not give cauſe 
B ſuſpect, that the corpuſcles, "whereof fire 
and flame - conſiſts; are 13 — 
ſize, and agitated, but that the inter- 
Poſed e out the groſſer particles like | 


_ kind of ſtrainer, though it gives paſſage 10 
the minuteſt and moſt active. 


offer it 1 3 whether chis f 
jouſgeſs of glaſs, even to the minute par- 
2 3 it, and their adheſion to 
the metal they work on, does neceſſarily imply 
. pores conſtantly great enough to tranſmit ſuch | 
corpuſcles: or, whether it may not be ſaid, 
that glaſs is generally of a cloſer texture, chan | 


ticles, that 


when in our experiments the pores are opened 


by the vehement heat of the flame, that beats 
upon it, and in that ſtate, may let pals cor- 


puſcles too big to permeate glaſs in its ordin 
; and, that this penetration 18 Wach at. 


ſiſted by the vehement agitation of the igneous 
which, by the rapidneſs of their motion, 
31 force themſelves a through the 
narrow. pores of the and pierce deep 
enough into thoſe of · the included body, to 


ſtick faſt there; (as hail-ſhot thrown with one's 
hand againſt a board will paſs off from it, 


but being ſhot out of a gun will pierce it, and 
lodge themſelves in it:) and I know a men- 
ſtruum, that does not work 3 a certain me- 
tal, whilſt the liquor is cold, or but faintly 


heated; and yet by intending the heat would 


be made to turn it into a powder or cabx, (for 
it ou nol not at — it 4) 


the foregoing'' experiinents, 


too or three tri 
dungs 13 7 OE e e eee | 


namely, in nde fone” uf . | 


. liquors ieh as ſome, cke ber 6 | 
zich the experiments 1 8 
br rk hin or ros about further 


it, were but reduced to 


it is not n 


Aer . be Ma add ro 
at chqugh glaſs be 7 


ry E EE 10 have far ſimaller pores, th 
any other matter wont to be i 


implied to * 
veſith,” that are wo be expoſed to the fire; Jet, 
mill I be farther ſatisfied, ſhall forbear both to 
determine, whether the rectitude, that ſome 


philoſophers ſuppoſe in che potes of laß, as 


1is'a tranſparent body, or rather in their x 
or rows, may facilitate the previouſneſs we 
above obſerved in glaſs, and to conchide from = 
that ponderable © 
parts" of flame will be able, as well d paſs 
the pores res of metalline veffels, as thoſe 
of glaß. For though; with a filver veſlel, 
merely of plate, Without ſodder, 1 made 
Tof which ydu ma com. 


dom R "Ts which, if 79 get time, 1 5 


. 4 


'COROLLARY' * 


Go 4 ming this paradox, TS. 
"IX nenſtruum, and __ coalitions 1 he 
© bodies — EY Ia 


TH: experiments we 1 ads "TY re-. 
of the permeating of flame (as 
to ſome of its parts) through glaſs-veſſels, and 
of its working on included metals, much 
confirm the paradox J have elſew where propoſed, 
that flame may be a menſtruum, and work on 
ſomie bodies at the rate of being ſo; I" mean, 
not only by making a notable comminution 
and diſſipation of the parts, but by a coalition 
e on beef with on of the fretted 
Y, ereby permanently ad ſub- 
ſtance and weight to them. Nor 2 
nant to flame's bein menſtruum, that in 
our experiment, the Jon and tin, expoſed to 
powder, and not dif- 
ſolved in the form of a liquor, and kept in 
that ſtate. For, beſides that the interpoſed 
glaſs hindered the igneous particles from get- 
ting through in plenty enough; Iconſider, that 
„that all menſtruums ſhould 
be ſuch ſolvents, as the objection ſuppoſes. For 
whether it be (as I have ſometimes _—_ 


that menſtruums, that we think ſimple, may 
be won ww er) of very differing parts, where- 


of one may itate what is diffolved by © 
the er 0 or oy dme other cauſe, I have not 
now time to diſcuſs, Certain it is, that ſome 


3 metals and other bodies, 
without keeping diſſolved all, or any 
conſiderable part; as may be Len f 


put tin in à certain quantity of 
which will in a very Are hs N i it al. 


n, if Mag 


moſt 1 to a very white ſubſtance, * 
when 


\ 


* 
48 
2 
| K 


ickfilver dy 2 firong; ans; we — dives 
& 'redured the mam body of 
curyintw's white-powder, whereof but an in- 
_ ronſidetable. part would de diſfoluble in water. 
And soch 4 white car I hade had by the 
nction of another r ene n en body 
nt metalline. { WIT $41 
Au wochäving uw: tleared: our 
© the oppoſock difficuley, my haſt would imme. 
Aa carry me on to the nent carvilacy, 
were it not, chat there i ont menonz 
| belonging: to! this place that deſerves to be 
taben notice of. For, 'whethev it be, as ſcemis 
en mats; e qd ugitatiom of the 
permeatiug particles of flame, that violen 
dear aſunder the metallme corpuſcles, Or —4 


de natury of che igneous menſtruum; (which 


 ferving; how ſmalt- a 


being, an it were, percolated through glak it- | 
faf,. "eault be ſtrangely minure,) ic is wont ob 
in point of 
weight, of the additional adhering body; 
_ ſerve to corrode a metal, in compariſon 

e quantity of vulgar menſtruume, that is 
_ ite for that purpoſe. For, whereas we 


are obliged to employ, to the making the ſo- 


lution of crude' lead, ſevefal times its weight 


vf ſpirit of vinegar, and (though not ſo 


times) even of aqua fortis, it was obferved in 


dur experiment, chat, though the lead was en- 


creaſed but ſin grains in weiglit; yet above fix 
fore of it were fretted 2 10 that 


n e g ren 


be a 


W 
eonon 1. 2 
ö ay about iii, 05 


% 4 $ 2 
Fal... 


bot 1 1 85 1 3 3 As 


11 our diſcovery of the perviouſneſs of glak d 
to flame; may be this; that there is cauſe to 
e the trinh of whiat' is generally taken 

granted about calcination; and particularly 


of ide notion,” that not only others, but che- 


miſts themſelves; have entertained about the 
dalces of metals, and minerals. For, where- 
wir is commonly 


the greater part of the body is driven away; 


and only the earth, to which chemiſts add the ; 


freed ſaſt, remains behind; and whereas even 


them have taken notice 
opinion, that much is driven away by the vio- 
lence of the- fire; and the remaining parts, 
being deprived of their more — and R- 


ed moiſture, are turned into dry and brittle 
particles: Whereas theſe notions, I ſay, are 


entertained about calcination; it ſeems, that 
they are not well framed, and do not univer- 
lally hold; ſince, at leaſt, they are not ap- 


plicable to the metals, our experiments were 


made on. For, it does not appear by our 
trials, that any proportion, worth regarding, 
of moiſt and fugitive parts, was expelied in 
the calcination ; but it does appear very plain- 
ly, that by this operation the metals gained 
more Yor. than they loſt» ſo that the main 
Vol | | 


| NOTHER ten ene dehnte Frm. 


that in calcination | 


' ealcination,) are of 


er reve 18 4 


E elementary: earth; or a compound of 


the mer earth and fixed d al, as chemiſts: commonly 


ſuppoſe, the caſx of lradt to be. From which 
very! exroncous' hypothefis they are wont to 
infer the fuicer vitriol 'of lead, which they call 


devs 


uy 1-109 Dien I anche ogra 
calx o even made as they | 
that is, by fire without — be, 
at leaſt in ſome cafes; not the capur mortuumz 
or tere damnata; but a magiſtery of it. For, 
in the ſenſe of the: moſt inte lhgible of the che- 
mical writers, that is properly a magi iſtery; 
wherein the principles are not t arated, but 
the butk of the body being 
quires 3'now and convenient form by die addi- 
tion of the menſtruum, vr ſolvent, 
about the om And, not here do bors 
rom any argument from my notes about par- 
ticular qualities, you may gueſs, how. true it is; 
that the . of 'the body, or all the 
radical moiſture, is in calcination, 
which therefore turns the rage into an-arid, 
unfuſible powder; by this, that I have ſeveral 
times, from tals of lead, reduced corporal 
lead. Aud I remember, that having taken, 
. s de be bur about e third, o 
fourth part, C ead, produced b 
the third 'experiment, I found by a trial 5 
Lows deviſed; -that without any 8 
any additament, hut meerly by the applica- 
8 ny the flame of highly redtified ſpirit of 
Wine; there could; in a time be o 


| 'a confiderable proportion of malleable lead; 


Views da part © dad dp c. to exa- 


mine, /was true malleable lead 4, fo little was 


— id powder, whence this was reduced; 


"rw by the foregoing calcination of the 


fore &d radical moiſture requiſite to a metal, 
The confideration of what may be .drawn 
from this reduction, in reference to the doc- 
trine of qualities, belongs not to this place. 


COROLLARY III. 


verſy warmly agitated among the corpuſcular 
philoſophers themſelves. For ſome of them, 
that follow the Epicurcan or atomical hypothe- 
ſis, think; that when bodies are expoſed in 


cloſe” veſſels to the fire, thaugh the igneous 


corpuſcles do not ſtay with the bodies they in- 
vade, yet they really get through the pores of 


the interpoſed veſſels, and permeate the in- 


cluded bodies in their paſſage upwards 3 
whereas others; eſpecially favourers of the 
carteſian doctrine, will not allow the atomiſts 
igneous corpuſcles, which they take to be but 
vehemently agitated particles of terreſtrial mat- 
ter,” to penetrate ſuch minute pores as thoſe of 
glaſs ; but do ſuppoſe the operation of the 
fire to be performed by the vehement agita- 
tion made of the ſmall parts of the glaſs, _ 


4 X 


1 


um Fatumi; to be but the ſweet ſalt of 
it extracted only by the ſpirit of vinegar, | 
N of which dpes indeed plentifully enough concur 


rved, it acC- 


une, aeg dhe md be muy witke; 


by way of corollary, of the foregoing 
"diſcovery;' which is in reference to a contro- 
mechanieal Philoſophers, { for two or three of 


=. 


195 contained in it, 
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0 chough-neither of the two a — ti to 
be deſpiſed, ee 
very mark ; though the Epicurean hypothe 
compuiſe ee ee ce h., 
the other, For, though it be not im 
At the beit use bee e the 
ſmall parts of the glaſs to thoſe of the body 


increment of weight, we found in Our expoſed 
metal, it is very wc phe they 

part of the flame was excluded 
texture of the glaſs ; yet, on the 
it is plain, that igneous — tenjodhed 
through the glaſs, which 
reans:; and „on the other ſide, miſtook, 
in thinking, chat they did but 


to which, nevertheleſs, our ſhew, 


that enough of them, to be mately pott- 


derable, did permanently adhere 
Wurz theſe igneous puls tb 
Nick, after the like manner, to the parts of 
—_— by the help of the fire, a and eſ- 
. meat, which is more imme- 


tion, which 1 ſhall now — — un- 
Ae becauſe I think it difficult to be de- 


termined, though, otherwiſe, it ſeems wor- 
it may con- 


thy to be conſidered, in regard 
cern men's health to know, whether the coc- 
tion of ay — vo — fire, only — 
is a very , or whether it 
pr res any thing of -its Tobſtance 
meat expoſed to it: in which laſt caſe, ie 
—_— 3 that not only the degree, 
1 of application of a fire, but the 
— its 6 ful, ma —_ ur 15 1 25 n 


COROLLARY W. 


HE experiments above recited give 1 us 
T this further information, that bodies 


ſpirituous, fugitive, and minute, may, by being 


aſſociated with congruous particles, though of 
quite another nature, ſo c 
1 by a ſolid and pon- 
+ that degree, as not to. be dri- 
ven away e eee e 
melt and calcine metals 
Ten the foregoing trials (akig i in what I 


metalline 


contribute much to the 
effect of the fire ; and though, by che ſmall 
the ter 
by the cloſe 
other ſide, ponderous and fixed 
agrees with the Rpicu- 


paſs through, 
and divide, and agitate the included bodies; 


hange their former 


3 Exp. It 
Tee B. . 
ver, chat even the agitated parts of flame, mis 


nute enough to paß through che pores of 5 


itſell, were, as it were, entangled among the 
of tin and lead, and there - 
brought to be fired enough to endure the 
heat, that leept thoſe metals in fuſion, and 
little by little reduced them into calces: Which 
is a menon, that ene would not eaſily 
look. fory:. eſpecially conſidering how ſimple a 
©0997 aria ths e e e 
to be, in compariſan of the more elaborate 
ſtructures of very many other: bodies. - And 
joy rin 2 — | 
ve matter may perma- 

nentliy concur to the compoſition of bodies 


enoug 
afford uſeful hints to the ſpeculati 
y if this ſtrit; combination of Piri and 
zgitive ſubſtance with ſuch, as being. groſs or 


_ unwieldy, are leſs ſit, than organized-matter, to 


entangle or detain. them, be _—_ (as it 
may be with — ny 1 thoſe aggregates 
of ſpirituous corpuſc organical parts, 
that make.up the bodies of — — and animals. 
And this hint may ſuggeſt a main inference to 
be drawn from the operations of the ſun - 
dean on appropriated ſubjects, ſuppoſing it 
to prove like that of flame on tin and lead. 
And nom having diſpatched our oralle 
* we might here enquire, whether all the 
particles of fire and flame, that are ſubtil, and 


agitated enough to te glaſs, and faſten 


penetra 
themſelves to included bodies, be reduced by 


ignition to the ſame nature, or elſe retain 
ſomewhat of their proper qualities? which en- 
1 . I have ſome cauſe not to think ſo un- 
rminable, as at firſt bluſh it may appear. 
For one of the ways, that may be propoſed 
for this examen, is already intimated at the 
cloſe of the third experiment; which ſhews, 
that we may compare the ſpecifick gravity of 
the calces of the ſame metal, made in glaſſes 
by the operation of flames, whoſe fuels are 
of very differing natures. And I ſaid, one of 
the ways, becauſe it is not the only way I 
could name, and have partly tried. But Wh 
I might ſay more concerning expedients of 
this Kind, and could perhaps Sropound other 
enquiries, that may reaſonably enough be 
grounded upon the . hitherto recited phæno- 
mena, (and pets of ſome other like trials) 
yet I muſt not unſcaſonably forget, that the 


Le x of ſuch diſquiſitions would lead me 
much farther, than have now the leiſure to 
ie at. : : : 8 
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P. 6113, for September 13, 1673. 


1 
[N OME cccaſions calling me this after- 


noon up to London, I met there with a 


1 confeſs, my experiments did much lefs diſ- 
cover what it is, than this paper has done, in 
caſe we may ſafely and entirely give credit to 


intel 4 ent ntleman, Who was Its information, : and that it reach to all kinds 
ready 4 out >. * before; he did ſo, of ambergreaſe.) And, probably, you will be 
he willingly ſpared me ſome time to difcourſe imvited to look on this account, though not as 
with him about ſore of the affairs of our Eaſt.” complete, yer, as very ſincere, and, on that 
Indian Company, of which He Was very lately Kore, credible, if: you conſider, that this was 
deputy-governour 3 and, his' year 'being er. not whitten by a philoſopher, to broach a para- 


pired, is ſtill one of the chief of the court of dox, or ſerve an hypotheſis, but by a mer- 


committees, which a foreigner would call di- 
rectors, that manage all the affairs of that con- 
ſiderable ſociety. And, among other things, 


talking with him about ſome contents of a 
journal lately taken in a Dutch Eaſt-Indian 


prize, I learned from him, that he, who un- 
derſtands that language very well, is now peru- 
ſing that manuſcript, and, among many other 
things recorded there, that concern the oeconomi- 
cal, and political affairs of the ſaid Dutch Com- 
pany, he met with one phyſical obſervation, 
which he thought ſo rare, that remembring 


the curioſity I had expreſſed for ſuch things, he 


Put it into Engliſh, and tranſcribed it for me, 
and immediately drawing it out of his pocket, 
he preſented me the ſhort paper, whereof I 
now ſhew you the on” upon peruſal of 
which, you will very eaſily believe, that not 
only his civility obliged me, but the informa- 


don it brought me, ſurprized me too. For 


the ſeveral trials, and obſervations of my own, 
about ambergreaſe, have long kept me from 
acquieſcing either in the vulgar opinions, or 

ſe of ſome learned men concerning it; yet 


* 


chant, or factor, for his ſuperiors, to give 
them an accountof a matter of fact; and that 
this paſſage is extant in an authentick journal, 
wherein the affairs of the company were, by 
publick order, from time to time regiſtered, 
at their chief colony, Batavia. And it ap- 


pears by the paper itſelf, that the relation was 


not looked upon as a doubtful thing, but as a 


thing, from which a practical way may be de- 
duced to make this diſcovery eaſily lucriferous 


to the Dutch Company. And I could heartily 
wiſh, that in thoſe countries, that are addicted 
to long navigations, more notice, than is uſual, 
were taken 'and given of the natural rarities, 
that occur to merchants and ſeamen. On which 
occaſion, I remember, when I had, in com- 
liance with my curioſity, put myſelf into our 
ſt-Indian Company, and had, by their ci- 
vility to me, been choſen of their committee, 
as long as my health allowed me to continue 
ſo, I had the opportunity, in ſome regiſter- 
books of merchants, Engliſh and Dutch, to 
obſerve ſame things, which would eaſily juſ- 
tify this wiſh of mine, if my haſte, and "uy 
intereſt, 
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_ = 2 | eturn to our account of belonging to the Dutch 4 
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= , but ® MA MBERGREASE 5 not the ſcum, 


25 
r queltions, have been enabled to 
. . mot Mrisfactory accobiriff than 
t one contains. 4 But the obligiſſ per- 
t gave it me, Being juſt going out of 
own, I could not civilly ſtay him to receive 
my queries about it; which though (God per- 


* or excrement of the whale, &c. but 
© ſues out of the root of a tree, which 


* how Ta e land, alway 


2 rmth of it, Tere 
* otherwiſe, b 


dy to deliver th 
t comes out of it: which tree, 
its copious fatneſs, might be 


4 opoſe, ere long, if I can * burned and deſtroyed. Wherever that far 
3 &t I ſear he ha given rat, gum um ig ſhctt into the ſea, it is fo tough 9 þ 
_ U that he found about is it is not eaſihy broken from the root, unleg 

E.. this dog's: as _ as it * its own weight, and the working of the 

4 RE . 0 4 1 2 | 8 ; 


ſea ts on the ſea, 
ſol 1 J of 3 


i igh- 


re- „ warm 
pre- vm 


4. 
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Mr. O.; Who 


ſe forwardneſs to 


in 


g five 


= is ſo like to convey it ſo ſoon, and fo well, as 


[ 


[ 


pounds. xi 


you 


plant the 


trees, 


oblige others by 


cc 


where the ſtream ſets 


ro the ſhore, 


then the 


his various communications, challenges returns, up to 


« © 2 * 


« ſtream will caſt it 


great advantage. 


E 


others, and 


Par 


b 1, 1672, in Batavia: journal advice 


5 I from his affeGtionate humble ſervant. © flow © q 
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SCEPTICAL DIALOGUE ARNEADES, 


 THEMisTIVs, ELEUTHERLUS, PHiLoPONUS. 


9 5 5 8 ECT 1 ON A : Your readineſs, Carneades, to an- 
1 3 ſwer, encourages me alſo to aſk you a queſ- 


tion; which ſhall not be, as probably you 7 
5 what A” it is pect it ſhould, how you "ee this 9 iece 
OT... he is is reading with ſo much = I know y ou oor kind to * ga au- 
attention tor, not to tell me; that he has detected ſome 
Corn, The queſtion, Eleurberius, is very old errors, and made diſcovery of ſome new 
* k and às eaſily anſwered, by faying, truths : : but my queſtion ſhall be about what 
w pe I was reading, is our friend Mr. is my wonder, as well as that of divers others, 
newly publiſhed Hiſtory of Cold, who think it ſtrange, © that a writer, that has 
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. 4 hat you look 


dai e th 
3 e te many 3 pre 
4 Led 


: MY when 


motive of your nod FATS 


f ke fo 
cxowy ity ang. oy an Gunn, ches the ke; have piled po. ryout 'Taſe's vi 


ther occaſions. 


former. Z 
| Carn. I will not pretend to know. the v. yes! | 
ry reaſons, that induced the ang, ſilently to 


paſs by this controve; 


indeed i 


Tien, 885 1 ain have 8 
| not wonder, F a* 09S ＋ ſires, be 


Carn. You 
and 1 conkels not inj 


3 ſhews, that he Was . e to 
ſen his ignorance, than to pretend to kriow 


ledge: and upon the obſervanen have. ys” 


of his Roa: rg in general, I 
_cipaly reaſon of his ſilence may 


leated the trials he 3 de 
e d 


and tlihks, chat in Abitruſe ſub- t 


jects, ſuch as this 1 is, it is not ſo convenient to 


2 a poſitive opinion of he naturè bf it at 
1 beginning, as to reſerve it for the latter 


end, alter the hiſtbry, of the Phænemend 


* 4 


recedet mar 


_ Eleuth. Ir ſuch a warineſs ie 25 
eaſi 


ould not m on many o- 


upon ing the adæquate nature of cold. 


and another to PHT. 4 | it be a PG 
ſitive or a _ privative, qual ? the latter at- 


tempt importi Sta n 1 vehnice 


periments of cold, that are not yet publiſhed, 
there may be ſome uncommon or 100 my 


Haye ſuggeſted to him ſcruples, 


him to forbear declarin a Natel 81 15 
oſe 


cleared them, which th that are — . — 


ted with ſuch trials, may y probably a never 


thought of. 
___ Them. Ir what 


ea. 9 your friend's filence; 
opinion broache * Cardan, and a opted 
” r. De Cartes and others, ſeems to me ſo 


devoid, oocoaly. of reaſon, but of all appear- 


ance of it, that methinks one, that has deliver- _ 
ed ſuch "conſiderable effects of cold, as Mr. 


Boyle has done, may well aſcribe to their cauſe, 

at leaſt, a 1 nature; and, without at. all 

being guilty 

that is not only barely an error, but an extra- 

yagance,' and perhaps a plain abſurdity. 
Carn. Poss1BLY the gentleman we are 


ſpeaking of, may be wary and ſceptical enough 
bh among difficult things, not only the 
_ declaring theadzquate nature of cold, and the 
manner of its operations; but the demonſtra- 


* whether it be a poſitive Guy; or not. 


the nature of the thing enquired 1 


may, as it were, ſponta . ſult from 
conſiderations ſugge fied by the p » 


ters of fact ſurveyed together. 


d yer I do ot diſiikr The Pin 
| keg ro z for it is one thing to venture 


of boldneſs, reject an opinion, 


thug TE rote pn eh oy 
thoughts about that ibject, which, per 


f grounded u 


f Ts, 


Whether or | no the opinion, he fo 1 den- 


EITONEOUS, as, for aught ap- 
Mr. 25 himſelf may be found to have 


"hh F ſu 


e ee fo ep e 


e arts, hereby one, that I know will 


He impertinently, will endeavour to 
1 _ elude the cleareſt teſtimonies of 


trough I might. preſs you with 


wh ts. wear | 
* that he Has the e authority of . Ariſtotle, and pl ö 


e nod e that haye hyed bet 
a that ee Sas 
K . by mall rather employ, to convince 
E and reaſons of a grand 
ve. among your new philoſophers, who be- 


k 

AC ſcore written 1 expreſly againſt 
elle, was nat like to bave ſided with him, 

* Unleſs: the evidence of truth bad. as it were, 

neceſſitated him to do SES 

Ji Carn 1 Pfeſume, you mean the * : 

and ſubtle Gaſſendus, whom I am g n 


not only becauſe, in defending the common o- 

0 yaye the gochmon practice of 
troubli ing his readers with a multitude of au- 
thorities, which to me, in ſuch a caſe as this, 
Tonld ſignify very little, and betakes himſelf 
to arguments; but becauſe, being ſo —.— | 


the and jndicious 4 iter, we thay .wellTappol 


him to, have ſummed up and improved what 
(be: fald in behalf of the cauſe he maintains, 
Upon which account, I ſhall be excuſed from 


but having been... anſwering. impertinent objections . againſt the 
once preſent, when he had « pe to diſcourſe opinion I defend, and from the trouble of 


of it, I then conjectured, that among His ex- ee about, among other authors, for more 


weighty arguments than thoſe, which the diſ- 
7 Prong of his 5 ſhew to x unſatisfactory. ; 
Wem. 4 p40 you named th he author 1 


meant, Carnes or I apprehended you 


had not met with what he ſays upon this ſub- 


et; becauſe I could ſcarce imagine, that an 
intelligent perſon, .after having read his argu- 


yere ments, e. of a truth be bath ſo clearly 


evinced by them. But ſince I perceive you 


have ſeen what he has written, I Thall, with- 


out farther - abbr propoſe his reaſons to 
you, though not in the very ſame orders, hen 
in he has couched them. 

Eleutb. Bu r before you begin hs ove 
me leave to aſk Carneades à thort queſtion, 
whoſe anſwer will, I ſuppoſe, conduce, if not 
be neceſſary, to the clearing of the ſtate of the 
controverſy betwixt you. For it is one thing 
to deny belief to the received. opinion, that 


cold is a poſitive quality, and another thing to 


aſſert, that it is but a privation of heat; ſince, 
if Carneades does undertake the latter of - theſe 
two, he muſt bring poſitiye arguments to prove 
cold to be but a negative thing. Whereas, if 
he content himſelf to play a doubting, part, it 
may ſuffice. him, Lo in effect but a n 
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_ that of 


water, that liquor will feel cold to the Warm 
hand, and warm to the cold. 


o con Haut, at . * In BY 

we: not poſed, -which, becauſe-it may be of cal peo 

8 Future diſcourſe, will not be — to be here in · 
timated; For we may conſider, that though, 
for the moſt part, a hot body is taken in the 
_ vulgar ſenſe, for chat, wherein the degree of 
1 is ſenſible to our argang of feeling; yet, 
in a loſer ſenſe, /and Which, for diſtinction 


ar a pas. 4 9 
2 nid extakes not 4 
9 8 5 e 


Ae 


ny "this term, weſtionſels 


alſo has ſomewhere: ia pear — we may be furniſhed with a 
ſometimes 1 in a more we — and i in | Fe" and more pregnant inſtance, by but 
Jenſe, and ſometimes in a more «confined, — recalling to mind, what was juſt now men- 
reſpective ſenſe: in the latter of which, it is tioned of the warmth. of tepid water, which 


eſtimated by its relation to the organs of ling was not to be felt by a hot — but produced 
of thoſe men, that judge of it. Upon which there, a contrary ſenſation of cold. Which 
Secount, men are wont to eſteem no body hot, inſtance I therefore ſcruple not to repeat, be- 
but ſuch an one, the agitation; of whoſe ſmall cauſe it affords an experiment in favour of that 
parts is briſk. enough. to encreaſe, or ſurpaſs, foe diſtinction, which, Lthink, may alto 


the particles of the organ, that touches 
it : for, if at mo! ion be more langui id in the 


ve this ground in reaſon, that a conſiderable 
is often requiſite to be ſenſible to our 
nds, &c.. which are continually irrigated with 


doctrine, fince heat is a tactile quality, and 


male, in the quality, called heat; and its ef- 


a than i in the raven the bus p4 is reputed 
as may appear by this, that if the ſame the circulating blood, that comes very warm out 
perſon put one 1 71 his! ande when it is hot, of the heart, and enliyened by animal ſpirits, 
and the other when it is. cold, gy luke · warm plentifully ſupplied from the brain. | 

Ix Elautberius thinks fit to accommodate this 


e distinction i in the vulgar, and in the philoſophi- 
Eleutb. S o/ that a. to oaks doctrine, cal ſenſe to his heat, formally and materially 


methinks, one may, for brevity ſake, conve- taken, I leave him to his liberty. And I ſhall 


Any mod apply to your two-fold notion alſo leave it to you both, Gentlemen, to ac- 
of heat, thoſe expreſſions, which ſome ſchool- commodate to cold, mutatis mutandis, as they 
man employ about certain ſpeak, what has been ſaid about the diſtinctions 


; 4425 of any of 
Which they ſay, that it may be either materially of heat ; becauſe, I fear, Themiſtius thinks 


or formally conſidered. And by analogy to their himſelf to have been too long detained already 


„as from propoſing his arguments, which he may 
ſuch, imports primarily a relation to the organ now Ag to do as ſoon as he pleaſes. 

of touching, that relation, with what depends 
upon it, ma paſs for that, which is the for- | 8 E CT 10 N Il. 


fects and operations upon other bodies, may Tem. 1 WILL then, with your permiſſion, 
hey us with a notion of heat, materially begin with that argument of Gaſſen- 
taken, dus, which I am able to give you in his own 


Carn. I do not always quarrel, " Elutherius, words; becauſe, - upon the, occafion of Mr. 


with terms borrowed from the ſchools, if they Boyle's book, I made a tranſcript of what he 


be as much more ſhort and expreſſive than ſays, to evince the poſitive nature of cold; 
others, as they. are more unuſual, or even bar- and having the tranſcript yet about me, it is 
bam. But there is er. diſtinction of * for me to tell you, that it is this: * Ii ſunt 


5 frigorjs 
5 vn. 0 Gaflend, Phyſica, Se. I. Lib. VI. cap. 6. 


9 


_ — 5 Wh Waker - 


Lime u Th wine to Inſwer the ergumet 
.- afford, as;1 have done to recite it, h. 
=__ 1 think, do ho mort be 1. 


chink it of ſuck weight, thaty though k were 
the only one he could alledges it would ferve, unc 
dig dann and maine, Nnce It i drain From ae yet 


ue chat KH e „ K 


+ has * 2 
ee Whereot 
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or rather the mid the ne n 
Art d y 3 very gare 


Sans and a very. acute 8 1 db 


=— and perhaps” not 16 be Riff I i Ce of that"celeri of 
_ reſents. For cold afſedts the'6rgins Sf feeling, cio in ee Air; n 
and ſometimes enuiſts great 'pain h hem, con- found in the Utter h Lohe of iran 
"EE water, e bottles, | Tuch, partici; 


are too wel opped, congreghtes both Bernd 
2 and bot "thi 185, | Increaſes 


A 47 bert * eee ne deep vel 
mines, 6c, and yet fteenes wen Wt 1 


**. 


»denth, diſmantles whole woods aid foreſts of 4 


their leaves, and does (I know nothow mary) 


other feats; among Which it 8 not the leaſt Ko cold” x os tan of thoſe of the hot 


. admirable,” though'one of the *maſt common, 
that it turns the fluid and pieldin 
.rivers and lakes, and ſometimes G I 
ſea itſelf, not too far from the 
firm and ſolid ice; which is oſten in northern 
_ -elimates ſtrong enough, not on 60 be tra- 
velled pon by merchants wich their & 
but to be fought upe b whole arinics with 
their trains of "arrillery. © From | which; and 
other inſtances; it is manifeſt,” that effects Dd 
numerous and great curmot —— ny 
mere tion, any negative t 4 re- 
quire kee and therefore Are a 

- Uve qual them. 


a e, 
: 1 i | 
EE anſwered, ſo 1 chink it very Wt * 
be well anſwered; 3 aden 
for my ſo thinking, MinEtly conſider 
in the argument eg WO part eulars, hich it 
em to conſiſt of. © e 3 


Au d firſt we aro told, | har if le bra 
Petenten, it cannot de the object of ſenſe. 
To clear this difficulty, Which, I know, 
will think it very hard, if at all poſſible to do, 
T muſt beg your leave to obſerve ſomething a- 
bout ſenſation in 
intire and ſolemn diſcourſe of that ſubject, "hk 
becauſe the particular remark I am about to 
make, is nebeſſary to the ſolution of our pre- 
. ſent difficulty. I obſerve then, that that, 
which, at leaſt in 1 ch caſes as we are ff 


ing of, produces in the mind thoſe perceptions, 


which we call ſenſations of outward objects, is 


the local motion, cauſed by means of their 
action upon the outward organs in ſome in- 
_ ternal part of the brain, to which the nerves 


| belonging to thoſe organs correſpond z and the 
diverlity of ſenſations may be referred to the 


nth ONE of thoſe internal me- 
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8 3 18 objection, Tensid, is; 1. 690. 3 
1 c nc © conſiderible one, and of weight 


des, that you think, 


general; not as deſigning an 
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5 1 in 4 ike Gore fo of the Poe 2 


in ele Hur Bands er en ans 6 


Ab this? eads 2 hath fr her vein 
of this matter, to repreſent to y ou "tar fe 
it is manifeſt, that bodies in 025 are wont 
to communicate of their motion to, 95 7 wore 
ſlow bodies 1 3 yg to cr u 
Hoſe 8 * 5 1 Bs 
eating of it: finee 
* 4 wr Bop 2 piec 7 9 5 
agiration Particles of the W 
in good part, be communicated to che 5 H- 
os of the ice, which, upon that accqune, will 
begin to thaw; and the contiguous 
arts of the hand bog of the motion they 
vs part with tothe ice, there needs nothing 
elſe to leſſen the apitarion chey had before. 


And there needs po'more than 1 is flackening, | 


or dec it öf Agitation, to occaſion in the 
mind foch '# new” and differing perception, as 
men have tacitly 7 to refer to coldneſs. 
Seu. Ir ſeems by this diſcourſe, Curne- 
fenſation is proper- 
ty and; ultimately 430 in, or by che mind, or 
ming faculty; which, from the differing 


you motions of the internat parts of the brain, f is ex- 
cited and determined to differing 


ions; 
to forne of which Wer ee the names 
of heat, cold, or ether ities. So We 
according to you, if a confideruble change or 
variation be made in the moſt ordinary, or in 
the former motion or modification of motion 
of the parts of à ſenfory, and conſequently of 


peak- the' parts, that anſwer them im the brain, new 


ſenfatjons will be produced, whatever the cauſe 
2 this alteration be, whether priyative or po- 
tive. 
Cam. You dopht üg hend my thoughts, 
Eleuthirius, and what you uy 5 Er 
to illuftrate this matter yet a lictle further, by 
obſerving, that the ſenſories be fo ac- 
be a oh be affected after a certain man- 


yoke 


external objects, whoſe | . 
en | is very f miar, f * Inn. 4 
donſtant; chat the privation, or” the baft ien 


minutiom of the Wonted operation fenves the 
parts of che ſenſory, enter ye. in TR 
rent diſpoſition from what they 2 

inz which change in the ſenfol 
too ſmall; will be attended by a pe 

in che mind Sq wr a and en th 


| — 3 yet the eye, that is, the pere 
culty, by the intervention r ofthe « 
enough-be ſuid to 
darkneſs, that 8, both a poſi 
che privation of it. And it iFobvior 

motion of 4 ſhadow, which i a gradual p 
vation of light, is plainly, and without di 
culty, diſcoverable * the eye; of which che 
reaſon may be eaſily deduced from what 1 have 
been lately faying. And to ſhew” you, that 
chere is on cheſe occaſions ſuth a change made 
in the organs of ſeeing, as is viſible even to 
by-ſtariders; I ſhall need but to appeal to the 
experiment of making in the day time a boy or 
girl ook towards an enlightened window, and 
then towards an ubſcure part of the room 3 for 
when the latter comes to be done, you will 


plainly pereeive, that for want of ſuch a de- 


gree of light, as was wont to come in at the 
pupil, and ſtraiten a little that perforation 
of the uvea; that round circular hole, jt 
vou know chey call it, apple of the eye, will 

grow very maniteſtly larger than it was Need 
and than it will appear Again, i if the "eye. be 
poſed to a leſs ſhaded light. 


—Tuis obſervation may de Keonded „ 


What happens to a man, when coming out of 
the ſun- ine, where the ſun- beams much con- 
tract his pupil to ſhut out an exceſſive light, 


that would be offenſive to the organ, he comes 
preſently into a dark room; where he muſt 


continue ſome time before he can ſee others 
as well as he is ſeen by them whoſe pu 
have had time to be ſo enlarged, as in chat 
darker place to let in light enough to make 
objects viſible to their eyes, Which are not ſo 
to his, whoſe pupils are yet contracted by the 
tight they were but juſt” befote/ expoſed to. 
To this I might add divers other phænomena 
explicable upon the ſame grounds; but I ſha 
rather chuſe to relate to you'an' uncommon ac 
rident, which happening to eyes ſomewhat 
unuſually. diſpoſed, does more remarkably'dif- 
cover, what altetation'darkneſs; or a privation 
of light, may have upon thoſe organs. I'know 
a very learned man, who is no leſs ſtudious of 
mathematicks, and other real parts of know. 
ledge, than ſkilled ; in thoſe, which are taught 
of the ſchools: this virtuoſo,” WHO ſeemed ww 
me to have ſomething peculiar in his eyes, 
confeſſed, and complained to me, that if he 
come, though but out of a moderate light of 
the open air, into a room, that is any thing 
dark, tie does not only feel ſuch an alteration, 
as other men are wont to do on the like occa- 
ſion; but, is ſo powerfully affected by it, that 


he thinks, he ſees flaſhes of fire before his 
Vor. III. 
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4 And Feels a trojibleforne | 2 
thoſe — 5 that ſometimes laf poſi 5 
two . 1 "a "or To long Po ls if wed 


700 ba) wink it an confirma- 
tion of yout 7 Uh th pt. has ſome- 
e as dg. c. Oculus cognoſeit. lacen 


1 Eleath, 1 4 ya Carneade a We 
t 


Carl. 1 dane HY a r "0 pers 


1 Ghent an 5 tho) h not for my own 


ſake, yer for theirs, that will more eaſily re- 
ceive a truth upon che reſtimotiy of Ariſtotle, 
than that of nature. And now, 1 hope, that 


Themiftins, Will conſent, that, diſmiſſing the 


ng e we e to 
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AY. 1515 


* * Ke 3 30 


Them. NIN ck you will Fave it 702 1 Ki 
comply at preſent, and the rather, 
be ad! nc t only 1 foreſee there will be doe 
fion to peak r it again, but” becauſe you 
e philoſophets, ' that are wont ſo 
much to cry: op, the infotmations' you think you 
9 0 from ſe, ſometimes, -iti ſpite of con- 
rary dictates of reaſon,” will, T hope, be pre- 
Oh with 4 the argument I am about to 
ropoſe, Which is fo manifeſtly grounded mot 
ſs. that without denying, that we do f 
what wye feel, we vannot deny cold to be a 
1 quality.” For thus Gaſſendus moſt con- 
ingly. argues; Cum 
timas manum in labentis fuminis aquam, gaod 
frigus in ea ſenuitur, non: bote dici mera pri- 
vatio, ailkdque prorſus eſe apparet ſentiri a- 
uam frigidam, d ſenmit non calidam. Et 
: eandem . aquam gelari, ſentietur baud dubiè 


Jrigidior 425 Ates boc effe m bil aliud quam mi- 


as call entiri ? Aigui culida jam antea 
on erat : "fred omono erke Polit minds calida 

af 13 8 * 

” "Cart. 1 will Hot ſay, TVmflius, his argu- 
tend is not ſpecious, but you, perhaps, of at 
leaſt | leutheß ius, will not affirm it to be more 

an ecious, if you pleaſe to confider, with 
me, two or "Three things, that, 1 have to tog- 
geſt about it. 


Ap frſt. b tb ey Meni, chat] what- 


ever he was i hot intimaring; experimental 


philoſophers do not prefer the immediate im- 


reſſions made on the fenſes to che dictates of 
eaſon, though, they think the teſtimony of 
the ſenſes, however ſometimes fallacious, much 
more informing than the dictates of Ariſtolle, 
which are oftentimes, and that n re- 
pugnant to them; I will re 15 reſtnt to you, that 
the 1 . of ſenſe, conſidered preciſely” as 
ſuch, do only receive itnpreſſions from out- 
ward objects, but not perceive, what is the 
cauſe and manner of ' theſe impreſſions, the 
rception, properly ſo called, of cauſes be- 
pr to a ſuperior faculty, ' whoſe property 
ir is to jadge, whence the alterations made in 
the ſenſories do proceed, as may ealily be 
proved, if J had time and need to do ſo, by 
many inſtances, wherein the ſenſes do, - ſpeak 
in the uſual phraſe, miſ inform, and, as far as 
in them lies, delude us, and therefore muſt be 
. rectified 
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onſequently them come to de deprive 

T 8 e. inereaſt * the flownefs 

= [motion in the parts of of phe. hand, there fol- 
ON e ee perception af 


; more vehement enſation 
Mp IEF t ugh is. de pot to be admired; 


ray profit in "The ee "organ, 1 bare lawneſs of ie the objea 
by external. objents. 0 | thauld be diſcernable by ſepſe, albeit it ſeems 
f promos: — — WOh.. Vith you, paſſes 


A 5509 


ü | aye 1 . Ilterteal wame: 
4 ſträke apo it, as for: 
1 dr, ſtreama 3 yet gh is LS. 
if ee 
1 2 A EY 2 
5 elk Need to and ſpir 
| 8 5 a" to, What and 2 
| " hotice to you of, has received a change 
| e 0 5 7 1 7 re” ere bad 
| „ then you. eg e to remember, that. ae 
YZ th durning ope's eye tn dhe dark part of a om 
I let enlighted than the winde, though dark- 
5 Bu pt and though the obſcu- 
| „% kit e abſolute, but conſiſt 
| parts arc ed, mp in Py non ht yet the action 
g 5 Ang blood harboured in : . and ther 1 the body, is 
1 DA. bild 5 Ene, it is nat fo. changed, upon accalion of the light's adding 
1 : 9h eat, fince. id js yet b more fainely than was usual upon the organ, 
[ 10 1 be 4 Lquor, but by that the Pupil & immediately and 
k Vari e of its minute dilated, and in ſome caſes, as in that, which 1 
1 qua . 725 ta mentioned to vou of a leamed man, much 
N ö 8. l af this re. conliderabler effects enſue 3 you will not won- 
Qive coldi «4 Dy the watt 4 the hand i is re- der, that, where not only the ſpirits, but the 
Tz Spirits and juices! of tha blood, (whence thoſe ſpirits are generated) that 
| n+ the, water, Wich particles circulates through the whole body, and upon 
[ much kb agiated than they are, communicate, whoſe dilpolition: all the other paces 10 mach 
4 d them ſome part of their own 0 ROO. and, depend, is very much diſa nee 
. 3 hereby lo. it 4 , 1 which decre- be felt a great alteration in the band, 
ö TER ee h 4 change is. — 
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— er molt fevers, as indeed} expe- 

Fence alf does but too feder ney hee It 
be gil of .. 
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| 2 thr thn en 

Fare ee Nike aer from 

ing, That if cold be but 4 n 2 8 

i is a on of © 


natare : for it 


chat it differs from it buri nh re 
it, it will ſearce a 

anſwer; wh mp He raph AI have re- 
minded you of the didünsdien, that wr have 
formerly made of the vul, ar and philoſop 
eal ſenſe of the word cd, 1 ſhall” need te 
alter but à little what I faid before, by tel⸗ 
ling you, chat ſince fluidity conſifts in the v4- 
rious/agitation of the inſenfible corp 
ag and ch . — conſiſts in a tumul 

but a more ement agitation of the inſen i 
ble parts of a „ and” fo, that hot water 
ſearce differs Scher die chan gradually from 
that, which WOE ſenſe; if cold be taken 
in the and philoſophical ſenſe, it may 
well be ſaid, oy as long as water retains the 
form of water, and ſo continues to be 2 Avid 
body, though it may be very cold to the touch, 
yet it is not abſolutely or erfeftly eold, and 
therefore is of a farther degree of cold- 
neſs, which it receives when brought to con- 
_ gelation : for till then it was not deſtitote of 


thoſe agile corpiſcles, that were requiſite to 


uf 


_— fiuid';" and till then, Gefſendvs himfelf 


wiedge, chat it was not abſolutely, 
A web becauſe he, as you may re- 
member, did in his former (but lately men- 
e aſcribe the glaciation of wa- 
ter wo t ten of __ t 1 e 
| _—_— you . 
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privation' of heat, 


may be introduced into bodies, that were not 
dot before, nay, in ſome: 4 into dach as 


: 75 a pretty. way (the ! 
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gad that che may yet conti 
nue in the frozen liq; 


and Whilſt they are 
there, perform ſeve 12 as the 9 fob 


it — * ar, and even odorous, and 


their receß deſtruction the ice ma 
hs prep And as this not 


Jet 
e of ne well oy 
eee rees $ that wefind i 
$f i ies, e the ac 
AS of the” matter, fas frozen water is harder 
than frozen ol,) and ſoetimes u n thatof the 
differen S 6f cold in the fame water, ore 
ther tas our friend fontwhere'obſcrves1 
fo it thly confirmed by an ex 1 r 
an ende but chat is n 5 
Tut fun of the expermnent” was this ; "this 
he firſt put an hermetically ſcaled thermoſeope 
inta a glas, broader at the top than at the bot- 
tem, and preafſed the inſide” with tallow, that 
ice ice might not ſtiqngly ſtick co it. In this glaſz 
Water, more that e to ever ebe 
ly oy Inftrumient and'that water being 
, notice was dazen, whercabout 
| | Fpirit of wine reſted in the ftem 3 
8 he inſtrument and the ice Bein 
ed into the open alr, upon an exceedin 
morning, (his e ice was taken off from 
all, and Pre e after, he tinted l- 
as the maker of the tia? expected, fub- 
ength of the inftru- 
ment conſiticred) "below the former mark ; 
which'a chat he rightly guefſed, that ſuen 
a degree ef W as is ſuffieient to turn water 
into jce, roche a body perſectih 
eold; 2 ice ifs "keeping the encloſed Ball; 
na "Lenſe, warm, b " fencing olf the air, 
which, at that time, even in our temperat 
clime)'by the etre, Aa greg 16” Be elde 
than the very” ice. An 
ſtreng Carneade us dif 
fent, that there is no ſufficient” eee 
ny things, that are reckgned among 15 5 
tions, or negations, by the Peripateticks them. 
Vell as cold is by. Carntades, ma 
not admit of qegrees; as may be exemplified 
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by deafneſs, e, and divers other things. 8 


And to bring 4 caſe, not very unlike that un- 
der conſideration, we may take notice of a to- 
tal eclip of the moon, "which you kflow a} 
ways when ſhe is at the füll. For 
9 in the air being acknowledged to be a 
ivation or negation of light, when the earth; 
interpoſed betweeen the moon and the ſun, s 
eclipſed her, for inftance; nine digits, (as aſ⸗- 
trohomers ſpeak,) men generally complain © 
darkneſs in the ale. though there remain a con- 
fiderable 4 0 of the 8 5 or the 15 wes 
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occaſion; the ſpirits, and the <orpule 
blood, to part with to thoſe of > Water acon- 
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arm, ſot; inſtance, may be gangrenated:z in 


he on 0 


and ſpiri its to that limb; upon which, by the 


E. action of the parts of the body one 
2 . ee Ie the. r of exter- 


ies be occaſion a rapid and ien! ſtream, capable 
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uſo and exceſlive,; it proves the. occaſion . | 
che mertifying af he hand and arm, by hin- 
5 x the. free, 8 accels f the hood 


| abſolute privation — Moien in a bo- 
; — e of motion in the parts of it, 
the proper effoient cauſe of che cf- 


5 2 but aſcribed to cold a 
7 3 7 * * 1 £384 r 
* K 4 AY - : +, N 4 5 
- « 23 1 1 £ ## &#> : 29 524 4 1 0 n . I . 
* 
= 


48, were it — — wy ud, 
by a natural conſequence of this change, which 
is made in themſelves, they do alſo, . though 


leſs notably, modify the action of other bodies 


| upon-them.:. From, lic rind alherations 


. reſt, as are obſerved: among .bodics, 
2 in all —.—. re A darf 


or 4 — — wation — 5 or in part, 
and, ſo depriving che formerly moving bodies 
of it. Thus the arches of a bridge, though 
immov themſelves, by guiding the wa- 
ter ot the river, that. beats againſt them, mn 


—— fo 
. 4 bp pgs e 


met with them, ran calmly. enough, as is evi- 


dent at London bridge, eſpecially when the wa- 
, ter is near a low ebb. e 
tioned water, I will add, that though water i 
felf be not aquieſcent body, but, being a liquor, 
has its . une pxCanro - them- 
felves; "pe fin that agitation is 


flow, | 


I 2 do not unfrequently rebound from the 
face of the water, and conſequently, even 
theſe ſo wonderfully ſwift bodies receive a new 
determination from it. ee 
Elb. One may add, Carneades, to yo 


inſtances, that in a tennis-court the wall, a- 
gainſt which balls are ſtrongly impelled by a 


racket, contributes much to the miſchief, that 


thoſe balls do often to by- ſtanders in the galle- 
ry, as the wall, though itſelf unmoved, gives 
a new determination to the moving ball, and 
dy its reſiſtance makes it rebound or reflect at 
an angle equal to that of the ball's incidence. 
And this concurrence of the wall to ſuch effects 


is the more evident, becauſe of this other cir- 


cumſtance, which alſo befriends your opinion, 
that, if the impelled ball, inſtead of hitting 
againſt the wall, hits againſt the net, this, by 
yielding, deprives the ball of its impetus, and 
hingers the reflection, that would elſe enſue. 
_ © Carn. You have, I confeſs, ſomewhat pre- 
' vented me, Eleutberius; but yet not altoge- 
ther: for though I was going to propoſe the 
example of a ball, yet it was in ſomewhat a 
differing way; for I was about to propoſe to 
_ Themiſtius the example of a ball, which, if it 
he forcibly and | 
the hard ground, has its determination ſo al- 
tered, that whereas ir moved before towards 


the centre of the earth, it immediately, with 


almoſt the like ſwiftneſs of motion, tends di- 
rectly upwards. And if on the other ſide you 
throw the ball, not againſt a hard, but againſt 
a muddy piece of ground, it will not rebound, 


loſing its own motion, by communicating it 


to the parts of the yielding mudd; as may be 
in ſome meaſure illuſtrated by the great com- 
motion made in a ſmall pond of water, when 
a ball (or a round ſtone) being but gently let 


fall upon the ſurface of it, has its motion there- 


by deaded, and transferred to the parts of the 
liquor, which, perhaps, will be viſibly agitated 
at the remoteſt brink of the pond. 

Eleutb. Tu Es R examples may conduce much 
to explicate your doctrine, Carneades; but ſince 
Temiſtius himſelf was fo equitable a while 
ago, as to allow you much time to defend ſuch 
a paradox as yours againſt Gaſſendus's argu- 
ment, I ſhall with your leave, of which I doubt 


this one more. Suppoſe upon a ſtream, that 
runs through ſome town, which is not ve 
rare, there were built a number of differing 
mills, ſome for the grinding of corn, others 
for the fulling of cloth, others for the moving 
of bellows to melt oars and metals, others for 
forging of ſword-blades, others for making of 
Paper, and others for other uſes : and ſuppoſe, 
that an enemy coming to beſiege this town, 
| ſhould ſucceſsfully imitate Cyrus's ſtratagem, 

when by ſuddenly diverting the courſe of 


Euphrates he took Babylon; would it not be 
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face of the water participates of the nature of 


keep them in motion. 
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2 6 ation of the , r into 


not produce this change by any poſitive and 


direct violence, that they offer to the mills, 
but only by hindering them from receiving 
the wonted impulſes,” which were requiſite to 


 Carn; I diſlike not your inſtance, Elentherius, 


which yet will not altogether render uſeleſs 
What I was going to ſay about a wind-mill, 
which will illuſtrate -one part of my doctrine, 


for which your water-mill does not ſeem to 
have been intended. And, that this example 


may the better do fo, 1 will ſuppoſe a wind- 


mill to be built in ſome low place near the 


bank of your ſtream, which ſtream we will 


ſuppoſe to be liable, as ſome others are, upon 


the falling of great and ſudden rains upon the 


neighbouring hills, to overflow its banks, in 
caſe the increaſe of the water be not then hin- 


dered by the wind-milPs lifting up conſtantly 


ſome parts of it, and conveying it away by 
Pipes or otherwiſe: and then ler us ſuppoſe, 
what really ſometimes happens, that the wind 
ſhould fo ceaſe, that there ſhould not blow any 
wind ſtrong enough to move the fails for a 


great while together; will it not hence mani- 
feſtly follow, that by reaſon of this abſence of 


the wind, which abſence has the nature of a 
rpendicularly thrown againſt 


privation, or negation of a ſtream-like motion 
in the air, not only there will be a ceaſing of 
thoſe effects ' and operations, whatever they 


were, that were wont to be performed within 


the mill itſelf, but alſo there will be a durable 
intermiſſion of that main work of the mill, 
"whereby it carried off ſuch a quantity of wa- 


ter; which work ceaſing with the wind, whilſt 
the flowing in of the water does not ceaſe too, 
but continues as formerly, the ſti]l-increafing 


water muſt bear down or overflow its wonted 
banks; or other boundaries, and by its unruly 
effuſions drown the neighbouring parts, and 


produce the diſorders, that is, the new phæ- 
nomena naturally conſequent to an inunda- 


tion made by ſuch a quantity of water. And 


if the water conveyed away, by means of the 


mill; through pipes or channels, were employed 
to water grounds, or other particular uſes, the 
growth or fertility, at leaſt of the vegetables, 


that water was requiſite to nouriſh, or the 


other uſes, to which it was neceſſary, muſt con- 


ſequently be much, if not totally, hindered. 
Not, to the examples already. mentioned, add 


Phil. I know not, whether we may not re- 
fer to the ſubject of your diſcourſe, what may 


ry be obſerved in paralytick affections, where a 
little viſcous or narcotick humour, obſtructing, 
or otherwiſe diſaffecting one part of a nerve, 


though its proper and immediate action be on- 
ly to hinder, or weaken the ſpirits, that were 


wont, in competent plenty, to paſs freely a- 
long the nerve to the muſcles whereto it leads; 


yet the action of the other parts of the body, 


and the relaxation of the fibres do oftentimes 


produce a tremulous motion in the limbs, and 


particularly the hands; and ſometimes alſo the 
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tation is hindered, or too much leſſened, wa- 
e to be fluid, and upon that divers 


violent effects enſue, wont to _ aſcribed to 
| 23 ſo the bodies of warmer animals, 
V 


ing been borne in the air, and perpetually 


expoſed to the action of it n that be 
ſeldom heeded) when being placed in the re- 
. ceiver of the air-· pump, and 


by. the operation 
of that inſtrument, which. withdraws the. for- 
mer air, and keeps. out the new, the air, that 
was wont continually to act upon them, is kept 
from doing ſo wall longer, though this abſence, 
or not touching of the air, be but a privative 
or negative t thing, 1 by reaſon of the ſtruc- 
ture f the animal, his ſpirits and bumours, af- | 


| ſiſted by the concourſe of more general. cauſes, 


are brought to act ſo differingly from what 
they. were wont to do, that the blood and 
Juices, ſwell, the ſtomach vomits, the animal 


grows faint and ſtaggers, the limbs, and at 
length the whole body are oonwulſed, the cir- 


culation is ſto „andi at laſt the whole ani- 
all chis done in a ver few mi⸗ 
nutes of an 12 without the viſible inter- 
vention of any poſitive agent. 


. Eleuth. Wa ar you ſay, 3 


erging the quick and violent death of warm 
animals in Mr. Boyle's engine, puts me in mind 


of an experiment I ſaw made in that inſtru- 


ment upon cold animals, which, methinks, may 
well illuſtrate the compariſon we lately em- 


ed of a wind : mill. For as thoſe great ar- 
cificial engines loſe their motion, and the ope- 


; en: depending on it, if that ſtream of air, 


we call the wind, be held from keeping them 
going z ſo inſects, and ſome other cold ani- 


mals, have their differing motions ſo depend- 


ent upon the contact, of the air, that, as ſoon 
as ever they are deprived of it (by the engine 


we are {p=aking' of) divers forts, of them will 


2 as if they were dead; and I 


ve known ſeveral of them, that were put in 
together, continue in that ſtate for many hours, 


as long as it pleaſed, our friend to with-hold 


the air; but when once he thought fit to let a 
ſtream of air enter the receiver, theſe ſeem- 
ingly. dead animals, as worms, bees, flies, &c. 
like ſo many little wind-mills of nature's (or 
ather, ber great authors,) making, were ſet a 
moving in various manners (as cr au * 
ing, &c.) ſuitable to their differing. 

Carn.. So that, to ſum up, ina few = 
the reſult of theſe inſtances, and the reſt of 
the paſt diſcourſe on the ſame ſubject, it ap- 


| pears by what has been ſaid, that the effects 


undeſervedly aſcribed to cold need not, in our 
hypotheſis, be referted to a privation, but to 
thole W agents, or e cauſes, a 
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[bes Prom he Her haps, nom be time to put 
Wine 93 in my__ that, in what he 
has 3 all this rep he e 
poſed anſwers but to a couple of Ga Sar 
guments, and. left the reſt — 2 
Tied Lina . Wants Themiſtius, or 
ve aweit too long um 
3f I did nor hope; that by fully — 
and giving the company a particular acoount 
of my notions. concerning cold, 1 © might very 
much ſhorten and facilitate the remaining part 
my taſk, which: engages me to return an- 
ſwers to the other arguments you ſpeak of, the 
grounds of ſolving which, Lchink,: 3 
ready laid in the paſt (0g And therefore 
you may go on to propo next argument 
< Gaſſendus, as ſoon as you pleaſe. 1 
Them. And I ſhall do it, "vs 06 in that 
hi man's oon words, which I well re- 


member to be theſe: Fac manum immitli in Gaſenl 


aquam_ nunc calidam, nunc frigidam ;, quamobrem ib. Il 
manus intra iſtam, non intra illam refrigeratur ] cap 6. 


An quia calor mans intra frigidam retr abitur, 
oinde reli 


maniifque nquitur calida minus? At, 
guidnam Lo refugit, quod intra frigidam re- 
periatur ? none frigus ? at i frigus-eft tantum 
2 quiduam calor ab illa metuit ? priua- 
tio ſane nibil oft; atque adeò nibil a 1 
1 ou we os 
rn 18 ion, ius, hs. 
deed puzzle many Pars rea will 
eaſily admit an anſwer in my hypotheſis. For 
that does not oblige, or ſo much as tempt me 
to aſcribe (as a Peripatetick would do,) to a 
meer quality, (for ſuch is heat) both a know- 
ledge of its danger, and a care, and ſkill, to 
— itſelf from its enemy, the cold, — P 
retreat inwards. For, agreeably to what 1 
lately delivered, it is obvious for me to ex- 
plicate the phenomenon, thus: when a man 
puts his hand into warm water, the agitation 
of the corpuſcles of that liquor ſurpaſſing that 
of the. ſpirits, blood, and and other parts of his 
hand, cannot hut excite in him a ſenſe of heat; 
but when he puts the ſame hand into cold wa- 
ter, the caſe ought to be much altered, not by 
any imaginary. retreat of the ſpirits, but the 
communication of motion, by other parts, to 
the ſurrounding water, by which means, there 
— be in the hand a great leſſening of the 
mer agitation of its parts, the rception 
or ſenſe of which decrement of — is 
chat, which we call the feelimg of cold. 

Eleuth. Ithink indeed, Carneudet, 8 
this argument may be conſiderable: —— 
thoſe, yn the learned framer of it might have 
in his eye, it is but invalid againſt you, +. But 
can you as well decline the foroe of that other 
objection, which Gafſendus more inſiſts on, 
and which ſeems. as directly ta oppoſe you, 
as any other adverſaries of bis fro _ 


| argument will, I hope, prove the more. ſatis- 
| ry to Corneades, ſince it is not drawn from 
what he would call a diſputable peripatetick 
notion, but from the ſame quiver, whence he 
affects to take his ſhafts, exper 


ience itſell. FA 


„(um. I freely acknowledge, gentlemen, this 


clear and cogent, I muſt not grant, till I be 
better ſatisfied; that it is ſo. ethers 
Ax I ſhall ſcarce think it as evident, that 
ice, and ſalt, act by a poſitive quahty, as that 
burning coals do ſo, though cold ſeems as well 
to be produced. by. the former, as heat by the 
latter. For innumerable experiments ſhew, 
that heat, in the fire eſpecially, is a poſitive 
quality, conſiſting in a tumultuary and vehe- 
ment agitation of the minute parts of the 
body, that is ſaid to be hot, and producing 
alſo. in the bodies, that it is communicated to, 
à local motion, which is manifeſtly a poſitive 
thing. This is ſo evident, in the heating of 
bodies by mere attrition, the ſmoking and 
melting of divers bodies in the ſun-· beams (eſ- 
ecially at fit times of the day, and year,) the 
Baden boiling and diſſipation of water, oil, 
&c. dropped, on a red-hot iron, and many other 
obvious inſtances, that it were a needleſs work 
to go about to prove it, eſpecially, ſince both 
Themiſtius's Peripateticks, and Gaſſendus him- 
felt, who ſo often diſagree about other things, 
agree in confeſſing, that heat is a poſitive qua- 


— 


+ Them, Bur remember, Carneades, that the 


grounds, on which they do ſo, are the ſame, on 


which Gſſendus jultly builds the propoſition, 
that cold alſo is a poſitive quality. 


Cary, 1 did not forget that, Themiſtius ; for 


I was about to ſubjoin to what I laſt ſaid, that 


it is evident, not only by the confeſſion of my 
adverſaries, hut by that (which to me is much 
more conſiderable). of nature herſelf, proclaim- 
ing it in the inſtances I juſt now mentioned, 
that heat is a poſitive quality; whereas, that 
cold likewiſe is ſo, does not appear to me. by 
the experiment of artificial congelations. For, 
in this, all that is clear in matter of fact, is, 
that ſnow, or beaten ice, and ſalt, are put a- 


bout a veſſel; full of water, or other aqueous 


liquor, and that, within a while after, this 
water begins to be turned into ice; but that 
this glaciation is performed by ſwarms of atoms 
of cold, that permeating the glaſs, invade and 
harden the liquor, is not perceived by ſenſe 
but concluded by a ratiocination, the cogency 


argument to be very plauſible; but that it is 


of which I am allowed to examine, without 


being voncerned in the cafe, If then an in- 
telligible way can be propoſed of fairly ex- 
pl icating the Phenomenon, beſides that in- 
iſted od by Gaſendus, the objection drawn 


from this experiment againſt my hypotheſis 


will be invalid. And ſuch an explication, mon- 
eur Des Cortes ingeniouſſy gives in his me- 


teors: Qui materia ſubtilis (ſays he) partibus Lib. Me- 
bujus aqui circumfuſa craffior aul minus ſubtilis, teor. Cap. 
& conſequenter "plus virium habens, quam illa III. 


que circa ni vis partes berebat, locum illius occu- 
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Pat, dum partes nivis ligueſcendo partibus ſalis 


eircumpoldumrur.  Facilius enim per ſalſe aque 


quam per dulcis poros movetur, & perpetuò ex 
corpore uno: in aliud tranfire nititur, ut ad ea 
loca perveniat, in quibus motui ſuo minùs reſiſti- 


penetrat, ut egredienti ſuccedat, & quum non 
ſatis valida ſit ad cont inuandam agitationem bu- 
Jus aquæ, illam concreſcere finit.. 


" 


o 


',Phtl, I leave Themiſtius to conſider, whes 
ther this explication be without exception 
but 'I confeſs it is not without analogy, and 
that even amongſt the four firſt qualities them- 
ſelves. For when we chemiſts have a mind to 
dry ( for inſtance) the calces, or precipitates, or 
other powders, from which we have filtrated 


the liquors we employ to waſh or dulcify them, 


it is uſual either to put the filters, wherein 
theſe powders remain almoſt in the form of 


mudd, or to ſpread the ſtuff itſelf upon brown 


paper, or pieces of brick, or chalk, which 
much haſten the exſiccation of the things laid 
upon them, not by any drying particles which 
they emit into the ſoft ſubſtances, but by im- 
bibing the ſuperfluous parts of the liquor, and 


friend Mr. Boyle, by immerſing a piece of 
ſoft crumb of bread into an actually cold li- 
quor, that would haſtily imbibe its aqueous 


corpuſcles, and dry it in a minute, or two, of 


an hour, ſo as to make it feel hard. | 
| Elewth. Theſe inſtances bring into my mind 
another chemical experiment, that I have ſeen 
made by the ſame gentleman, which was; 
that by putting into weak ſpirit of wine a ſuf- 
ficient quantity of ſalt of tartar, he quickly de- 
fleghmed the ſpirit without diſtillation, or fo 


tur: quo thſo materia ſubtilior ex nive in aquam 


thereby freeing from them the ſubſtances to be 
dryed.” And I remember, I have ſeen our | 


much as heat. And this will the better illu- 
ſtrate the; Carigſian explication, becauſe it is 


manifeſt, by the change, that will be made of 


the moſt part of the ſalt of tartar into a li- 


quor, that will not mix with the now defleamed 


ſpirit of wine, that the reaſon of the operation 


is, that the aqueous particles of the phlegma- 
tick ſpirit,” finding, it ſeems, more conve- 
nience, or facility, to continue their motion 
among the fixed corpuſcles of the ſalt, than 
the vinous ones of the ſpirit, paſs into the al- 
kaly, and diſſolve it; and thereby deſert the 
liquor, through which they were diffuſed be- 
fore. And I know another ſaline body, that 
ſo unites with water, as not to be, by the eye, 
diſtinguiſhable from it, and yet is of ſuch a 
texture, that water is ſo much leſs diſpoſed to 
mingle with it, than with ſpirit of wine itſelf, 
that it will furſake the body it kept in agita- 
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| which inſtance” cores " ied nkarer, than 


think, I can pro 
ds delucidare the Carteſian explication; or, 
I remember, that düt common friend; Raving 
a mind to ſhew, that a ſmall 


were not 


cious, than 


77 886% 


former, to the experiment of glaciation: M 


Fam. Tuoven: what you” have recited; 


geritlemen, be not unwelcome to me, yet, 1 


poſe you an experiment fitter 


portion 
agile matter, inviſibly ifaſed A vs a body, 


that would be otherwiſe conſiſtent," may bring 


it to, and keep it in the ſtate of fluidity; de- 
viſed and ſhewed me the following experi- 
ment. He took camphire broken into mall 
bits, and caſting a convenient: quantity of it 
upon aqua fortis, ſuffered it to float there, till, 


without heat, the camphire'was diffolyed into 
and felt like an oil, 4 


a liquor, and it look 
which, though ſhaken with the 
would emerge to the top again. 

were kept well ſtopped, that the 


irits of the 


menſtruum might not evaporate, it would (as 
he affirmed trial had taught him) continue 


long fluid, he having ſometimes kept it a year, 
or two, or more. And that it is the agile ſpi- 
rits of the aqua fortis, that keep the camphire 
fluid, he has made probable by divers things, 


that I muſt not now ſtay to recite. And that 


the quantity of theſe agile particles is but ſmall, 
I am induced to think by this, among other 


_ things, that When 1 have made a ſmall parcel of 


but moderate aqua fortis turn a pretty 


tion of camphire into oil, and ee 
from it, I could, by caſting freſh camphire on 
the ſame: menſtruum, reduce that alſo into the 
form of oil. Now, that theſe: fluidifick ſpi- 


rits (if I may ſo call them) are not ſenſibly 
warm (no more than the Carteſian materia c- 


teſtis) in water, is manifeſt to the touch: and 


whereas I at firſt ſuſpected, that the reaſon, 


why the pouring of this oil into water doth 
reſently reduce it into camphire again, might 


y-the:coldneſs of the water; I after thought, 
upon a farther information, that the reaſon ra- 
ther was, that the nitrous ſpirits being diſpoſed 
to paſs out of the oil into the water, 
quor readily imbibed and diluted: them, and 
conſequently, diſabled ſo many of them, that 


thoſe, that remained, could not do their former 


work any longer: ſince he had tried purpoſely, 
that the reduction of the oil into camphire 
would preſently be made, though that liquor 
into cold water, but hot; fo 
that the agitation, that it received from the par- 


ticles of the menſtruum, though not to our 


touch ſenſibly warm, was much more effica- 


that, which it received from the 
heat of the water. 


- ..  Hlenth. I know not, * beſides che! in- 
ſtances, that have been now propoſed,. one may 


not alledge ſuch an argument alfo in favour of 
the Carteſian opinion about cold, as would 


: not be inſignificant, though it ſhould be made 


appear, that cold may ſometimes be produced 
by, or upon the emiſſion of dorpuſcles, that 
in ſome {ſenſe may be called frigorifick. For 
a may be corpuſcles of ſuch a nature, as 


their aftivity, 


{Kions,” "that produce coldnefs, be je 
thing et the nature of coldneſs itſel 


„ the light, yet "Re darkneſs, that is conſequent 


"as 7 this oil upon this action, Wh ot n e . but a 


| detaleſeere ſunt cenſenda. Hie enim kap. lig- 


this li- 


90 At tte NIE 
chance to meet With, or to 8055 "or $524 
or on me other account,” con- 
fiderably'to' Tefſen "thir © agitation of the milttute 
7 which the Avid 2 * of liquors; and * 
warmth: of other bodies; "maintamed. 8 
even in ſuch caſes," rent the agent, "and te 


8 


confift in a rivation. As when a man is kill 
ed by a bullet, his death is effected by a poſi- 
tive, and even impe | action; and ye t death 
itſelf is but a privation of life,” If Ls, in a 
dark . =: a man caſt cold water upon a burn- 
ing coal, though the water act by its poſitive 

ality of moiſture, and, by virtue of that, ex- 

guiſh the fire, and, by that means, deſtroy 


N 


eg Wi E 0 ＋ 1 0 * vi. 


e * 
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| * E — =o thats te! Gen- 
I flemen, makes me think it ſeaſon- 
able to put the company in mind, that it be- 
gins to grow late, and therefore to call upon 
Them ius to produce what he has yet to * 
_—— endus phi ] lofoph | 
e The phi er, N named, 
ki indeed another weapon 8 the er- 
ror about cold, which he confutes. And this 
argument, like” a two-edged fword, that cuts 
on both ſides, does not on colfirm what he 
maintains, but deſtroy the chief objection, that 
can be made by his adverſaries. The argu- 
ment I ſpeak of, he propoſes in theſe terms: 
Tamet/h multa videantur ex ſola caloris abſentia 
frigeſcere, nibilominus niſi frigus extrinſecus i in- 
troducatur, non tam profettd frigeſcere quam 


num, aut aliquid aliud, nec calidum, nec 
frigidum fit, id ubi fucrit admotum igni calefiet 
ſane ; at cùm deinceps calor exceder, negue fri- 
gidum ullum circumſtabit, non erit cur dicas ip- 
ſum frigefieri potins quam minis calidum feri, 
redireve in ſuum ftatum, ' 

Car. WazTHzR this contain not a diſ- 
pute de modo loquendi, 1 ſhall leave the com- 
pany to Judge, by what I ſhall return in an- 
ſwer to it. I fay then, that it ſeems to me, 
that there is in the diſcourſe an obſcurity, if 
not an ambiguity, though, I am confident, not 
affected by the candid Gaſſendus. But to an- 
ſwer as directly as I can; if we ſpeak only of 
a coldnefs, as to ſenſe, I ſee not, why water, 
or wood, or any ſuch body, that is cheated by 
the fire, may not, upon its removal thence, be 
faid to grow cold, and not barely to decale/- 
cere, in our philoſopher's ſenſe of that word. 
For the heat and coldneſs of water, in refe- 
rence to ſenſe, conſiſting, as I lately ſnewed in 
this, that the particles of it are more or leſs 
agitated, than the hand that is immerſed in it, 
they need nothing elſe to make the liquor grow 
cold, chan — an imminution of the briſk 

motion. 
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or dilabled, the form of the liquor comes to 
be exchanged for that of ice. 
ſendis s argument, where he es an adia- 
_ body, which, when af xd with an 
adventitions heat, would not grow cold by 
the bare 5 or B+ ere of that Far r 
leſs it were refri I by an agent, that were 
©" Bleuth, I ſay, Philoponus, this ſuppoſition 
ſhould not be made, and that I know of no 
ſuck adiaphorous body. For fince, as I have 
been obliged to inculcate, thoſe bodies muſt 
be cold, as to ſenſe, whoſe. parts are leſs agi- 
tated than thoſe of our hands, and conſequent- 

tals, ftone, wood, and other ſolid bodies, 

and alſo water, wine, and all other unmingled 
liquors, we know, being heated by the fire, 
will grow cold again of themſelves, becauſe 
the adventitious motion ceaſing by degrees, 


either upon the receſs of the igneous corpuſ- 


cles, or the imparting of the extraneous agi - 
ration to the air, or other contiguous bodi 
the ſtone, or water, &c. will again have ſo 
much fainter an agitation, than that of a man's 
ſenſory, as to be by him Judged cold: and 
becauſe almoſt all the ſpecies of permanent bo- 
dies here below, that are known, have, in what 
z called their natural ſtate, a leſs degree of a- 
gitation in their inſenſible parts, than men's 
-organs of feeling are wont to have, thoſe bo- 


dies may be faid to be naturally cold, and 


therefore 6yght not to be ſuppoſed to be indif: 


ferent to cold or heat. f | 
Ppbil. Bu r whether or no nature do really 
afford us an adiaphorous body; yet ſurely the 
mind is able to conceive one, and therefore 
Gaſſendus may be allowed to ſuppoſe fuch bo- 
dies, and Carneades may be obliged to anſwer 
what he argues upon that ſuppofition. 
_ . Cara. IT. is one thing to propoſe an adia- 
phorous body, as barely an intelligible,” or a 
_ poſſible thing; and another, to give inſtances, 
of it, as Gaſſendus has done in particular bo- 
dies, in which that indifference is not to be 
found. And it is this laſt kind of fuppofition, 
that I diſallowed in Gafſendus's argument. But 
if a body ſhould be propoſed, as adiaphorous 
in reference to heat or cold, I might fay, with- 
out prejudice to my cauſe, that if ſuch a body 
ſhould be carried into a hot place, it might 


there grow warm; and if it ſhould be removed 


back again, and kept, till it loft that new ad- 
ventitious heat, it might rather decaleſcere, 
than grow cold as to ſenſe. But the reaſon is, 
becauſe, it is not every degree of imminution 
of heat, that is able to denominate a body cold, 
but ſuch a degree as reduces the parts of it to 
a fainter motion, than is at that time, in thoſe 

of our organs of feeling; and till this be done, 
or at leaſt very near done, the propoſed body is 
Rill Gif I may ſo ſpeak) in the ſtate of hear, 
"Is 
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chat in'reference to other bodies, it may 


* , 


then 


heat enough 


ould feel hot, be brought to grow hard, 
Ach toſs of Auidity is alfo the natural effect 


the kinds of bodies, that are actually known 
in nature, are adiaphorous as to ſenſe; On 


which oceaſion let me note by the by, that the 


- frequent variations of ſenſe muſt. render it but 
an uncertain ſtandard of heat and cold: and 
upon ſuppoſition, that there were an adiapho- 


tous body | in reference to Our ſenſe z yet it t 


would not be ſo in reference to all other bo- 
dies, or, in the phraſe of our Verulan, ſpeak- 
ing of heat, in ordine ad univerſum. And for 

iat remains, the controverſy grounded on 
| 1 argument ſeems to be rather ver- 


bal, than real, and may be determined, or 


compoſed, by ſettling the diſtinct acceptions of 
the word old an WS oe ew? 


SECTION VI. 
HEREFORE I wiſh, that we 


is left us, upon niceties of no greater concern- 
ment z and I think this ſhort time would be 
better employed, if Carneades would be pleaſed 
to tell us a little more particularly, what he ſup- 
pores to be the thing, that withheld Mr. Boyle 
ö - delivering an opinion about the nature of 
| CODON 65h 555 4 9558 <oÞ n | | | 
Elath. Yer, methinks, it is but fair, that 
| Carneades, who has all this while been con- 
fined to the anſwering another's arguments, 
ſhould now take his turn to propoſe his own. 


Dum. I find, in each of your motions, Gen- 


tlemen, ſomething ſo equitable, and ſo expe- 
dient, that I ſhal in part comply with both. 
And that I may haſten to do what PhiJoponus 
deſires, I ſhall do no more than briefly point 
at two things, that may be alledged in favour 
of the hypotheſis I defend. For if you reflect 
upon What we have already diſcourſed, we 
may take notice of things there, that will ſcarce 
be well accounted for by being aſcribed to po- 


ſitive cold, but may be far better explained a- 


greeably to our hypothdfis. And muſt add, in 
the next place, that I, who ſuſtained the per- 
ſon of a reſpondent, may pretend to have ſuf- 
Acientiy diſcharged my office, if I have ſhewn 


the invalidity ef all the opponents arguments; 
and it is his part, who aſſerts a poſitive thing 


in nature, to make it good, whereas he, that 
denies it, needs hot alledge any other reaſon 
why he does fo, than the authority of that juſt- 
ly received axiory in philoſophizing, Entia non 
> fp multiplicanda abſque neceſſitate. And, I 
hope, there will need no other engine to de- 


moliſh an ill- formed and proofleſs opinion about 


cold, than an axiom fo ſolid and efficacious, 
that in-the opinion of almoſt all the modern 
naturaliſts it has been able to aboliſh ſuch po- 
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y ſo, but the lade axiem bas ba- 


niſhed the. angels and. intelligences from the 


cchleſtial orbs, that Ariſtotle and his followers, 


had mn them to turn about; or rather 
hath ſed thoſe noble and haphy, Þ ſpirits 
from the drudgery, to which the philoſophers 


wt ſo many ages, haf needleſsly doomed them. 
-Eleuth. I the leſs diſtruſt © validity of the 


axiom. you alledge, becauſe I obſerve it to be 


things, that firſt moved conſidering; 
ſeek for more ſatisfactory opinions, than 


the ground, on Which is built a great part of 
the reformation of philoſophy, that is intro- 
duced by the moderns,.. For one of the main 


of the peripatetick ſchools, was, that theſe ob- 


truded a great many tenets in philoſophy, 
chat were not only unproved, but unneceſſary 


to the explication of the phænomena of nature; g 
as it were not difficult to ſhew. N 


10 Bur I ſee Philoponus preparing to r renew FO 


motion he lately, made, in which. the ſhortneſs 
of time makes me now think it ſeaſonable to 


join with him, I being no leſs deſirous than 
he to know, what may be the motiyes of your 
friend's declining to declare himſelf fully about 

* nature and cauſe of cold 
15 6 . I have already intimated to you, at 
inning of our conference, that he is 


the beg the fitteſt perſon: to be addteſſed to for 


ſatisfying this enquiry. But not to be altoge+ 
ther ſilent on this Occaſion, I ſhall tell you, 


that, as far as I can gueſs, he waits till farther 


, trials and ſpeculations haye reſolved him in 


ſome points, wherein he is not yet fatisfied-; 
for. being of a temper backward enough to 
uieſce without ſufficient evidence, hen the 


enquiry is difficult, and the ſubject important; 


he ſeems to me to be kept in ſuſpence, both by 
ſome ſpeculative doubts, and the phænomena upo 
of divers experiments, ſome of which are not 
delivered in his re It would be now 
improper to mention 
taneies they have oa lioned in him; though 
of thoſe, I have heard him ſpeak. of, I ſhall 


name ſome inſtances, that occur the moſt readi- 


ly. As I remember I heard. him make enquiry, 
as to thoſe, that would have cold produced by 
corpuſcles of cold; whether, and on what ac- 
count, thoſe little fragments of matter are cold? 


whether thoſe frigorifick particles, that, muſt 


| in multitudes crowd into water to turn it into 


ice, have gravity or levity, or are indifferent 
to bath? And how any of the three anſwers, 
that may be made. to this enquiry, will agree 
to ſome phenomena, that may be produced? 


what ſtructure the corpuſcles of cold can be of, 


that. ſhould make them frigorifick to that in- 
numerable variety of bodies they are ſaid to 
pervade? And, whether the iel faculty 


of theſe corpuſcles be looſable, or not? As 


alſo, whether or no they be primitive bodies; 


and if it be ſaid, they are not, whether there 


was not cold in the world before they were 
produced, and whence that cold could proceed ? 
And if it were. laid, ey a bodies, 
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e dernanded,. dex it came to 850 that by 


plane 


and... difficulties, . ſuggeſted to him by 
thoughts, or his experiments, were the things, 


that, I Kei prevailed: with a man of his 
temper to forbear for a, while. the declaring of 
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=. pda @ certain 3 body actually 9 
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e = L weather glaſs) there 


oduced an actual cold. | 
nels. 7 iſcernible, 1555 the ſame. thermolcope. ?) 
Theſe, and I know not what other ſcru les 


his ſentiments About cold, leſt the event of | 


ſome farther trial ſhould ſhew him cauſe to . 
tract them. a0 


Phil. "What. you. 13 belly intimated, 
Corneades, of Mr. Boyle's having other heſita- 
tions, than thoſe you have named and ſuggeſted 


by nete not publiſhed in his Iſtory, 


1. confeſs, the more excite. my curioſity 


. Carn. Yo! v may * . "Phileponus, 
by what 1 have told you already, that you are 
not to exſpect a full ſatisfaction from. me on this 
occaſion, - But yet, that your curioſity may 


0 9 0 at os e thoſe preplexing 


not be fruſtrated, I ſhall venture to acquaint | 


you. with tuo phznomena, which were, 1 

ſuppoſe, none _ 

8 to cee himſelf. But though ſome 
thinks, that the 


newly recited 
ſome. things, that may already have paſſed 
among us in this conference; yet, becauſe we 


haye not now, time to enter upon a diſcuſſion 


of this matter, I am willing you. ſhould ſuſ- 
pend the debate, till we have occaſion to-meet 
another time; and therefore I ſhall now qnly 


acquaint. you with. a. couple of « experiments, 


that he ſet down for a virtuſo, who was to ſolve 


. the two main problems. ſuggeſted by them. 
T. As: firſt whereof was, whence water ſhould, 

congelatian, acquire ſo vaſt a force, as be 
mg it had, 1208 Þ WR FOES, and burſt 


containing bodies ; by 
ral eircumſtancæs, tha 
is very much diminiſhed, when i it is changed 
into ice. And the ſecond problem is thus con- 
ceived ; if, as a briſk, agitation of a body's in- 
ſenſible parts produces heat, ſo the privation of 
motion is, as Cardan, and the Carteſians 


h it ſeemed. by ſeve- 


would have it, the cauſe of cold ; * whence i is 


the leaſt motiyes of his back- 
grounds * | 


8 ＋ ee d; and moſt of the 
pos may be picked out of 


t m= motion of the water 


it, that, if certain bodies be put together, 


there will be a manifeſt and furious agitation 
of the ſmall parts, and yet, upon this conflict 
the mixture will not grow hot, hut Sings; Da 

even conſiderably cold? The narratives them 
ſelyes, of the experiments, are too long to be 
read over to you. And therefore, I ſhall 
leave the paper, that contains them, among 
you, to be peruſed at your leiſure, between 
this and our next meeting, till when I muſt bid 


you farewell; only deſiring you in the mean 


while, to remember, that, as I have but acted 
a part impoſed upon me in our paſt conference, 


fo notwithſtanding any thing, that I have faid 


in my aſſumed. capacity, I reſerve. to myſelf 


the right of appearing as little pre-engaged, as 


any of you at our next meeting. 


Two. 
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Io my very Learned Friend Mr. J. B. 
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PRESUME, that you will not be ſur- 


prized to be told, that I ſend you the in- 
cloſed papers, not only, that I might gra- 


rify your curioſity, but, that you may by them 
be enabled to help me to ſatisfy my own ; and 


therefore I ſhall accompany the hiſtorical tran- 
2 


found them regiſtered for my own re- 


membrance, with ſome of the doubts ſuggeſted 
to me by ſome of the phænomena, that oc- 


curred, But yet I ſhall not trouble you with 
all the difficulties, that at firſt trou 


| Ir! led me, 
but reduce the exerciſe, I deſire to give your 
fagacity, to the ſolution of two problems. 


And I will begin with propounding that firſt, 


Prob. II. 


which is grounded upon the laſt of the two 
following papers, becauſe, though the hiſtori- 
cal part of that be much the longeſt, yet the 
grounds of iny quære concerning it, will be 
much more briefly propoſed, the experiment 
itfelf naturally ſuggeſting = 4 im ; « How, 


upon the mixture of two or three bodies, 
“ ſuch as thoſe mentioned in the paper, there 
« ſhould manifeſtly enſue a great and tumul- 
< tuary agitation of ſmall parts, and yet, even 
“ during this conflict, not any ſenſible heat, 
but a conſiderable degree of cold, be pro- 
duced,“ and that even in the internal parts 
of the mixture ? | 55 Ek 

Tux inducements to make this problem 
need not be far fetched, it being obvious e- 
nough, that, according to the corpuſcularian 
philoſophy, which you and I agree in, a briſk, 
and 'various agitation of the minute parts of 
a body is that, which makes it kot, both in 


on other bodies. But I doubt, the riſe of the 
* is much more eaſy to be underſtood, 

an the cauſe of the phænomenon, about 
which I will not aſk you, whether one may 
not aſſert, that local motion is, in its own na- 
ture, a generical thing, which may be ſo di- 


reference to our ſenſories, and to its operations 


verſified by circumſtances, that one kind of 
modification of it, as it is made in corpuſcles 


of ſeveral ſizes, and ſhapes, may be the cauſe 
of heat, and another, that of cold? or elſe, 


whether we may ſuppoſe, that cold is a po- 
ſitive thing, and operates by real corpuſcles of 
'cold, which happening to abound, and yet to 


be locked up in the bodies, whoſe mixture 1 
employed, they are, by the great conflict, that 


diſſolves the texture of the claſhing ſalts, ſe- 
parately put into motion, and that in ſuch 


numbers, that though really there would be 


a heat produced by the briſ and confuſed agi- 
tation of ſome of the parts, yet that heat is 
not only concealed, and checked, but maſtered 
by the over-powering operation of the frigo- 
rifick corpuſcles. But to aſk you about this, 
or any other particular way of ſolving our 
phænomenon, were to forget, that my aim is 
to learn not your opinion of this, or that par- 
ticular conjecture, or fancy, about our pro- 


blem, but in general, how it may be beſt re- 
ſolved, and what you think to be the true cauſe 


of fo odd an effeckrkrln. bs 251 
Haix thus diſpatched the little I had 
to fay about the paper, that ſuggeſted: the ſe- 
cond problem, I will now ſuppoſe, that you 
have read the phænomena, that contain the riſe 
of the firſt, to which I ſhall proceed, without 
farther preamble, ſince the G or problem, 


that theſe naturally call for, is, Whence this prob. I. 


4 vaſt force of freezing water proceeds?“ 
Fox the breaking of reſiſting bodies being 
to be made by a violent local motion, and 


cold, according to the judgment even of the 


moderns, either conſiſting in, or, at leaſt, be- 
ing accompanied with a privation, or a great 
imminution of motion, it ſeems very difficult 
to conceive, how cold ſhould make water to 
exert ſo wonderful a force. I know the learn- 
ed Gaſſendus, and divers other philoſophers, 
teach us, that glaciation is performed by the 


entering of ſwarms of corpuſcles of cold, as 


a they 
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Bae I much | 


| boon — ay from this | 
e n e eum not barely, 
ſuch, to make that expanſion of the water, 
which is required in the experiment by qm ge. 
_ . cited, - For I ſee, that though water Will be 
| 'more and more refrigerated, according as the 
- Les cp * 
brought act lation, arms 
of the frigWilick Moms in it are . far from 
expanding it, that they more and more con- 
denſe it. And _ OS of cold, ca aj to 
2 s flu - 
— 1 it . Nan of the 
rifick Ju" wh that invade the pores of 
the lately 7 body, ſince pure ſpirit of . 
5 * amt al chemi 2 though -expoſ 
to the ſame degree of cold, l gre 
into ice, or, as I have tried, Inte & far 
than is neceſſary to do io, will be but che ore 
condenſed by thoſe ſwarms of particles. But, 
which is more conſiderable, I have carefully 
obſerved, thiat, beſides non or expreſſed 
Oils, chemical oil of aniſceds itſelf, being fro- 
zen, or concreted by an intenſe degree of cold, 
will not be expanded, but notably condenſed, 
and accardingly grow. ſpecifically heavier Ow. 
* And this was one thing, that k 
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Which are mentioned. in the hiſtory of cold. 


ance co 1 by oro er hinge, Where 


353 1 Fin 4 hou 
N Ae ingo che liquor. 


fri- in 


expecting the removal of A be made 1 32 
_ — diggs given of . of one ſort 


— s 48 we have 
15 y fee "= 
he — ang our problem by 


water, | 


3 
CER 
bu, nah of > great an one as actu- | 
ally turns it into ice. And the ſecond is, that 
,upon che glaciation of water, and aqueous li- 

. quors, we may obſerye in the ice many bub- 
bles,. greater. or ns intercepted between g 
the ſolid parts, and ſup lader full of 4 
(Iny, pe 1 bee 3 on til, I 8 
them 9 5 a fihall Ae . 


common air; T . rag toes: if true, 


would perhaps invite one to ſuſpect, that the 
air contained. in theſe bubbles might have an 


nce 1 have 


tereſt in our eee re ; 
found, by trials pu y made, that air con- 
ated in hre , g ough not great por- 
ns, may exerciſe 4 0 elaſticity, 
which appeared not whilſt it was 3 dif- 
r perſed ate de water. 

An not ſuppoſe, both that you 
had taken notice, that there are wont to 3 
merous particles of ſpringy air diſperſed through 
the [pores of water ; and that ybu had conſt- 
dered, whether the want of pliantneſs, occa- 
ſioned by cold in the aqueous corpuſcles, whilſt 
they are yet agitated and brandithed' by ſome 
Permeating matter; and whether, upon the 
E of the 3 that we may conceive to 
water, either by the re- 


of Kb rage or the ad- 


et 
Joint he Dank to ins : "i. I 
i ES thas cheſs, and the lic 
icions, occurred to vou, as well as to 
N ther with the di 15 where with 
each of them ſeems to be incumbered, I would 
_ you with what thoughts, and trials, 
occurred to. me about theſe, and the like con- 
ceits. But I not to think this could 
> em other than a needleſs. work, I muſt re- 
ber, that my buſineſs, in this paper, is to 
f ſe difficulties, not the, ways of 47 
3 it being, from your kindneſs 


and faga- 
Ir ſeemed leſs improbable, that ſome TE 8505 SF GEES ET Sos 6 Pet, 
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| (ONSIDERING, ; when Iwric the | 
boi? " hiſtory: of cold. that though divers . 


expanſive fotoe;\ yer I had not mer. with any, 
that endeavoured, or even propoſed; to mea- 
ure i whales — owe 


thats: I remember; I complained of it in my 
hiſtory of cold. And though, even afterwards, 


could not procure ſuch accommodations, as my 
deſign exacted ; yet, thinking an imperfect way 
of meaſuring to be better than none, I pre- 
ferred; to the making no attempt at all, the 


when the time of the year was favourable, I 
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EXPERIMENT ah 


15 ? ERE . a ſheen ren of 
1 braſa, whoſe cavity was two inches in 
diameter; into this was put a bladder of a con- 
venient ſiae, with a quantity of water in it, 
tliat the neck of the bladder (which I had 
taken care to have biled) being ſtrongly tied, 
Gooey rent 3 out a the cavity 
of t inder, nar be capable ge 
iſelf ſome other way, than up — 
intro this cylinder was: fitted a ke — — 
turned on purpoſe, which was ſomewhat leſs 
in diameter than the cylindrical cavity, that it 
P niſc and fall eaſily in it, Upon the u 


'of this plug was laid a conveniently 
2 fla body, upon which were placed di- 


endeavouring to do what the leaſt defective i in- vers weghts to depreſs the plug, and hinder 
ſtruments, I could procure, would permit mez its being lifted up by the expanſion wont to 
towards the making an eſtimate by known mea- be made in water, that is made to freeze: then 
freezing wa- a ing a frigorifick mixture being afterwards applied 

Vt ſbouk! to N cylinder, it appeared, within half an 
yet 1 hoped 1 hour, or ſomewhat more, by a circle; that had 

ſhould make ſuch an eſtimate, as to —. been purpoſely traced on the ſide of the plug, 
that force not to be, as one would ; thipk it, where it was almoſt contiguous to the orifice 
faint and contemprible, 1. yu great and - the cylinder, that the water in the bladder 


conſiderable, gan to expand itſelf, and about two hours 

on ter oqrafion-/Tp ſhew, the ex penment 
ab freten Nn 1 12 ſake pes. Fam: perians, the ciacle appeared 
of a ſhort 


gun to have a 4 ferew fitted to the to have been heaved up, in my eſtimate, a- 
noſe of it, by which we exactly ſtop Us bout 4, if pot half, of an inch, notwithſtand- 
un we did the touch-hele another: way ; 3 the weights, chat endeavoyred to hin- 
filling the barrel with common and clo- e aſcen ion, though theſe weights a- 
ſing it accurately by che help of the Crew, mY rk to 115 pound, which were all the 
laid it in a conveniently-ſhaped veſſel, wherein determinate weights we could then procure, 
we encompaſſed it with a frigorifick mixture beſides a brick, and ſome other things, that 
{of mow, or ice, and fult,) and, in 2 fhort were eftmatod at five pound moore ; nor id I 
time, we found, as we the barrel 20 doubt, that's far eater load would * 
de burſt, part of the ice appenring abong the tindred ze 3 

gaping flit, chat had been mad in r | 
the iron by the freezing water, which, by dis 
effect, ſeemed 0 emuilate — -puitiy-acimired | 


EXPERIMENT. u. 


But the de- — . 
1 | lions were three inches eight tenths 
to prove, as . in in diameter, and in depth four inches. Lato 
panſive force of water, I ſhall Hübzuin the tran- rb is we pur fine Hladdr of a gone ient bee, 
ts of 2wwo or three . e ne almoſt filled wirh-water, and firongly tied 2 


chic for pump. = 3 W ee the 
.. _ | 5 5 C | wooden 


board, into a large wooden bowl, Where 


cover of it leaned 


« 5 | Yo x 


fat boakfor the 
with all, Nee 


n 


i e 
to the cylinder a 9 p 
Ws made Le and 
= © firſt marked. with a circular line the 


Eylinder, 


n by chi 
bes. they had” — * . Fo — 4 


ſed. ourſelves to attend the . che trial. 
The event whe n 
ation | ve the frigorifick nyizrure had/prod 
ſome ice in the water included in the bladder, 


that e ee tre des e 
ſtronghy enough to begin to raiſe 47755 
as, uf the 


they were, by the growing ice, raiſed, 
mark, algen made on the Nog, where the 
edge of the cy nder touched it, Was abqut 
part of an inch above the ſtation it 
before the plug had been depreſſed. Then 
we took out the bladder, and found the cy 
| linder of water within the bladder not to be 
3 turned into ice, but to contain ſome 


Which liquor, if we had 
- experiment, 
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of unfronen water in the . about 
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what higher. 
; — my 


But'a as it was; Ae 
< 15 9 about To 


2 FE 
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ln ns um. 


the ive we of freezing water, the ſame 
was reiterated after the manner above deliver- 
ed, but with this difference, that having pro- 
"ee more weight. vhen the plug was lifted 
l EE began 
ithin Half, rs of 
an hour, | 1 e Frigorit ap- 
3 it was loaded with a * two hun- 
8, and a fiftcen dan piece of 
lead, and — bodies, as boards ans 1 
the weights upon, which being alſo! 3 | 
by themſelves, came to fifteen: pound 
chat the 1 to two. _— 4 
3; and: if the hundred pounds were 
both of — as- their bulk and ſhape invited 
us to gueſt, of that ſort of weights, which are 
called the great hundred, containing an hun- 
dred and twelve pound a · piece, twenty-four | 
muſt be added to the futn, which would 
thereby be enn 1 hundred and fifry-four 
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0 XD n e eee cler ce 
20 nature of cold, I am put in mind, 
that I have ſometimes wondered at a 
certain . that is ſo anomalous, and 
ems ſo little of kin to the uſual phænomena 
of cold, that though 
teach the way of making it, becauſe I could not 
do it 8 diſcovering ſomething in che- 
_— that cogent conſiderations forbid the at 
to-publiſh z yet I cannot forbear to re- 


I do not particularly 
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CHEE 


den 1 ie gema 90 lick 
.congruous to moſt theories of the cauſes of 
cold, that it may make the framers, of the- 
ories more wary, and help alſo. to excuſe my 
backwardneſs to propoſe hypotheſes about cold 
in a reſolute and confident way, | 

Tus experiment is this: We took three b. 
Une bodies, each of chem puriſied by the fire: 
and whereas there are divers bodies, that being 


min acquired a. heat, which nei 


2 on thxoceaſin the matter of at, u d. ther of them bad apart 3 and whereas it is ſaid 
it may oy: conſiderable hints to ſ by ſome, that there are & . N cog] 
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great drops. of dew, which after a while would 
- unite; and trickle down by their own weight. 


And this: we. could make to laſt for a great 
while, by caſting in by degrees more and more 
of one of the ingredients on the other. And 
beſides. that, this copious dew on the outſide 
of the glaſs, reached as high as the mixture 
within, which argued whence. it proceeded ; 
beſides that, purpoſely looking on the bottom 
of the glaſs, whoſe outſide, was concave, we 


found no ſuch drops of dew there, becauſe the 
vapours of the external air could not, in any 


quantity, have gceeſs to it; which ſhewed the 
dew, conſpicuous elſewhere, not to come from 
the tranſudation of the finer parts of the mix- 


ture through the pores of the glaſs: beſides 


theſe things, I ſay, I remember, that having 
ſotnetimes purpoſely wiped off the dew here 


and there with my handkerchief, the dry parts 
of the 


of aſs would in no long time regain freſh 
drops of dew. And this odd experiment we 


did for the main repeat, not only in the pre- 


ſence of 'an induſtrious cheſt (whoſe tria 
unexpeckly gave us the riſe of the experiment, 
but alſo alone, | and at differing ſraſons of the 
9 3 TRI PITT J ; 41 ou 
# I ſhall add, that having, afterwards, about 
the middle of November, thought fit to vary a 
little, and repeat the experiment, becauſe 1 
could then make uſe of a ſealed weather-glaſs, 
which J had not at hand when I made the for- 
mer trials; I took two deep glaſſes, into the 


one of which I put a good quantity of fair wa- 


ter, and in the other I made ſuch a mixture, as 
1 was lately mentioning; and having by a 


ſtring, (to prevent the altering of the temper 


of the included air by the warmth of my fin- 
gers) let down the weather-glaſs into the wa- 
ter, that the liquor ſhut up in the inſtrument 
might be cooled by the ambient water; after it 
had ſtaid there a reaſonable time, I took it out, 
by the ſtring, that was faſtened to the upper 
Part of it, and letting it down into the mix- 


ſel, that contained it with multitudes of ſuc- 
ceſſively emerging and haſtily vaniſhing bub- 
bles; I perceived nevertheleſs, that the cold- 


nels of the ſeemingly efferveſcent mixture made 


the impriſoned tincted liquor to ſubſide ſo low, 
oe Due he 4 25 5 th n ' Mu & $4.5 
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it ſoon 
ens upon the mixture of the ſalt of tartar, and anda 
Irit of. nitre, and upon the confuſion of the it a ſe 
e ſaline bodies difoofed to produce together 
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cooler than before, and that in a wonderful low as to an inch. And having once more 1 
degree ; inſomuch, that even in winter the out put it back into the glaſs, that contained the f 


water, the included liquor re-aſcended to a- 
bove four inches and a half, and this in an excel - 


lent ſealed weather-glaſs, whoſe ſtem was not in 


all above ten inches long, with a ball propor- 
tionably big. And for farther confirmation, I 
took notice, that, whilſt the mixture, by its 
hiſling noiſe, and its ſtrangely numerous bub- 
bles, ſeemed to be in a ſtate of ebullition, the 
outſides of the glaſs, that contained it, were, as 
far as the mixture reached, ſo plentifully be- 
dewed with the condenſed vapours of the am- 
bient air, that their weight carried them down 
in little ſtreams, which left round about the 


bottom of the veſſel a pretty quantity of li- 
quor, that appeared by its taſte not to have 


been made by the tranſudation of any of the 
ſharp and ſaline 3755 that were agitated 


within the glaſs. There remained only one 


ſeruple, which was ſuggeſted to me by the re- 


| membering of, a circumſtance, which how- 


ever, at the making of the fore-mentioned 
trials, I had not minded, and which poſſibly 


moſt obſervers would have neglected ; but 


calling to mind, that the water, I had made 
uſe. of to immerſe the weather-glaſs in, was 
brought out of a room, wherein a fire was 


wont, (though not conſtantly) to be kept, 


whereas, the ingredients of the mixture were 
kept, and put together in a chamber, which, 
though contiguous to the former, had no 


chimney in it; I thought fit, for greater cir- 


cumſpection fake, to let the water ſtand all 
night in this laſt- mentioned chamber, that the 
ambient air might have the ſame operation 
upon it, as upon thoſe bodies, that were to be 


Ingredients o the mixture: and then repeat- 
ing the formerly recited, experiment, though 


1 thought it needleſs to ſpend time to watch, 


as before I had done, the greateſt diffe- 


rence in cold betwixt the water and the bub- 
bling mixture; yet by making removes of 


the weather-glaſs to and fro, from one liquor 
to another, it ſufficiently appeared, that the 
greater coldneſs, remarkable in the mixture, 
- ture, that was then hiſſing, and filling the veſ- 


did not before proceed in any conſiderable de- 


gree (if in any degree at all) from the water's 


not having been kept in the ſame room 


So that by theſe different trials it ſeems ma- 
nifeſt, that the coldneſs of the mixture was not 
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x Nor of our ſalt, (tho 


| als * of coldnefs ; fo that the Leldnes , 
ou mixture  coull not be - attributed to per 


ho able, Which this 
ee 25 
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ar 1 Ni 12 | 


pot A tolivenitait 
which tad been 
it or two, is We Ane room, (Where 


night 1 . , | 
ens no chimney) With it; that chere mig ht Warm, 
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E "Ho cave of ſulpteion, that "the one 
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I wt \ 8 this whille che fimell and taſte, 


640 of #164 Os 7 An- 
| 9 wi of FA A. Fla folt of water, 


bi Which Tt 8 Hours in the fa 
I Hoot Wh with it, an ck 11 Had a little 1 — 
yh a ſealed weather-plats, that thie include 


ber might be'bronght to the temper of the | 
5 but u this injection, the 

rin&ea fiquor 9 5 \ermoſcope ſubſided fo 
little, as Hot 20 1905 me lock upon this falt 
as being itſelf exttortinarily cold, fince other 


bvious fats (that J have at other times caſt porti 


nto water to Hol, it a little) and even Tea-falt 
faite; to my eſtimate) have  refri- 
ch, if not mare. Nor did I 
| x the Wi, wherein I was wont to keep 


dle it) difcloſt 8 any remar 


2 of either wh dictts Apart, but was 
quality eme their being blended. - 
Now, when I 155 made theſe Ne 


ab, having afterwards N in the fame. Win- 


dow (off e chamber mentioned) a cu 0 
"of glaſſes, with common water in one, an 
He other ſore of that mixture, 'of whole fl 
'zefattive power 1 had "recently i d 
wal; 1 left them to ſtand there together 
night, and left alfo ſtanding 
Tea ed weather-glaſs,, as I have been mention- 


ing; and the next morning, When all the vi- 


Hible commotion” or àgitation of the minute 
ts of the contrary falts of the mixture was 
1 quieted, 1 put the weather-glaſs, firſt. into 
oh of tho thoſe two liguors, and then into the 


_* other, © very after removed it back into the 


former -again, without perceiving any diffe- 
. Tence worth minding, Pi the coldneſs 


of the mieture, and — of common water: 


Lel of me ni 


nmumerdus enough to 


I had often 8 | 


by tht ſuch a a 


meter Rel nithed 
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this laft Fpirit was, A 
and that after the ſarne * MT be 5k 
the fine materials with that T had "Mor all 
{which are 
both of them hat and od enough) con- 
e cre wy mate he we fi to be of che 

lame Kind, eee 
Awo, for farther proof, L tal add, that 
to Lit 45 W the ore fi "F'took 2 par- 
ately employed 
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0 mixture; 
1 . eh che dry 
have produced à frige- 


with drrch in wk 
220 yet even this li 
Galt would queſti 


ork 


active ed rag as well as hk reſt had done, 
which 1 had a lirtle before cken but of the 


fame viol; this liquor, 1 fay, put to a new 
mon of the ne ſpirit above-mentioned, 
though they did not produce minute bubbles 
m of: Od: foart 15 et La 
mörture, inſtea Bro ve 

manifeſtly lukewartn, not Only 13 the 1752 
ment of the touch, but b by its tion on 2 
4668 Kale e , cd, and fora 
enpetent while anne examine the tem- 
e it, Whereas on the contra ary, having 
Pwtpoſely kept Torne of the friporifd Wiki by 
"the fire-hde, dll is temper was o altered, chat 
Tt nimbly enough rarified and unpelled up the 
Ipirit of wine contained in a ſedled weather- 
Slaß, immerſed in it, and having into this li- 
cat me of the frigorifick falt, even 
whilſt che ſpirit of wine was > rig, and would 
3 have riſen a le longer; 
is itheCted falt, When it it! d be diſſolved, 
did not only give a check to the riſing li- 
fo a AS put a ſtop to, its aſcent; 
peed, ſoon made it ſubſide a- 
gain, 211 it ell about three inches or more 
(which was very much in a ort weather- 
glaſs) beneath the ſtation Where the ſpirit of 
wine had reſted, before the quor | was ſet A; 

the fire fide; nay, afterwards, I tried, that 
a frigorifick alt, being vel warmed by the 
fire fide, did, with .an appropriated liquor, 
that was alfo warmed, * duce A cke ech 
nifelihy 
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be warm, 89 1 
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- Trzsx are ſome we I tried 
with the liquors 5 of wh whi 


al- 

_ Jowable Wm e e e 
| ſet down e preparing: but, that even 
at preſent 1 rf not be altogether wanting to 
the curious, I deviſed a way of making a ſuc- 
cedaneum to this experiment, which I ſhall 
| here willingly annex, as that, which though 
it be much inferior to what I may one day be 
at liberty to acquaint the reader with; yet it 
will ſhew the main thing 
_ feſting, that cold may, by the mingling of 
bodies, be „or increaſed to a degree 


© exceeding that of either of the bodies, chat 


compoſed the mixture; and this, though at 
the ſame time a ſeeming effervefcence be 
made by the bodies, that thus refrigerate each 


other. 
I took then very good ſalt of tartar; and 
ing to it a convenient quantity of ſpirit of 


the glaſs, that contained itz) immerſe into it 
the ball of a 
with ſpirit o . And, though the weather- 

were — much above a foot yet 
the coldneſs of this mixture made the tincted 
liquor deſcend, haſtily enough, two inches and 
almoſt a half. And to ſhew farther, that this 


removing the weather-glaſs out of the mixture 
into that liquor, the tincted ſpirit began to re- 
= and that fo nimbly, that in about three 


minutes (chat the ball of the thermoſcope 


Vo I. III. 


intended, by mani- 


vinegar, I did, whilſt the mixture was hiſſing, 
(but ſeemed to the touch to have refrigerated 


ſealed thermoſcope, furniſhed . 


mixture was actually colder than cold water, 


* under water) the ſpirit of v wins ng 4 


= poke! pgs; . 5 
| 1. this coldge of the . 
ture did p Ben, 8 or depend upon, ſome 


texture of parts, that was not very per- 
\mgnent, and yet did not quite degenerate, im- 
mediately after the ingredients had teaſed to 
work upon 1 another ; I remember, fax | 
near art Ar aftef the ebuſſition of the ſpirit - 
and ſalt of tartar was over, the-thermoſtepe 
being removed out of- the common water, 
where it had ſtood immerſed, into.the mixture, 
deſcended about half an inch or more. Fer 
want of falt of tartar I could not begin the ex- 
periment ane w, and ſo am not fire R wil a'- 
ways ſuccted rmiformly*.”-- But yet to gibe my 
ſelt what further ſatisfaction I could, by try- 
ing the ſame. in ſuch 4 Way, as 
might diſcover, whether or no the phznome- 
non did not depend upon, or require ſome 
peculiar texture in the fixed ſalt, that had 
been employed; I took ſome alcali (made by 
diſſolving pot-aſhes in fair. water, and re- 
ducing them by coagulation to a white ſalt,) 
and pouring ſpirit of vinegar to it, I found, 
that this mixture did not, whilſt it hiſſed, 
grow at all colder, but rather ſomewhat 
warmer. And, for farther ſatisfaction, im- 
merſing into it the ball of the newly men- 
tioned weather-glaſs, I found, that it al- 
cended in a ſhort time about an inch, and, 
being removed into the water, deſcended a- 
bout half an inch; and by making removes 
of it from one of theſc liquors into the other, 
two or three times more, I found, that the 
ſpirit of wine did riſe and fall, according to 
what has been newly obſerved, but its mo- 
tions upwards. and downwards were both leſs 
than belore, and more flow. 


* The Author's warineſs was not here amiſs, he — aferwards — that & hiseaperiman didn not always ſucceed. 
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HE cauſe of the ſaltneſs of the ſea 
appears, by Ariftotle's writings, to 
ws + nor e naturaliſts 
before his time; ſince which, his authority, 
perhaps, much more than his reaſons, did, for 
divers make the ſchools, and the genera- 
lity of naturaliſts, of his opinion, till towards 


7 


ttt end of the laſt century, and the beginning 


of ours, ſome learned men took the boldneſs 
to queſtion the common opinion; ſince when 
the controverſy has been kept on foot, and, for 
aught 1 know, will be ſo, as long as it is argued 
on both ſides but by dialectical arguments, 
which may be probable on both ſides, but are 
not convincing on either. Wherefore, I ſhall 
here briefly deliver ſome particulars about the 
' faltneſs of the ſea, obtained by my own trials, 
where I was able; and where I was not, by 
the beſt relations I could procure, eſpecially 
from navigators. VVV 
- _FixrsT then, whereas the Peripateticks do, 
after their maſter Ariſtotle, derive the ſaltneſs 
of the ſea from the aduſtion of the water by 
the ſun- beams, it has not been found, that! 
know of, that where no ſalt, Oi faline body, 
has been diſſolved in, or extgucted by water 
expoſed to the ſun or other Mat, there has 
been any ſuch ſaltneſs produèed in it, as to 


? juſtify the Ariſtotelian opinion.“ This may be prone, even as to matters of fact, to acquieſce 
in what he tells us, when he neither ſignifies, 


gathered, as to the operation of the ſun, from 
the many lakes and ponds of freſh water. to 
be met with, even in hot countries, where 
they lie expoſed to the action of the ſun. 
And as for other heats, having out of curioſity 
diſtilled off common water in large glaſs bodies 
and heads, till all the liquor was abſtracted, 
without finding, at the bottom, the two or 
three thouſandth part, by my gueſs, of ſalt, 
among a little white earthy ſubſtance, that 
uſually remained. And though I had found a 
leſs inconſiderable quantity of falt, which, I 1 
doubt not, may be met with in ſome waters, 
I ſhould not have been apt to conclude it to 


have been generated out of the water, by the common water is wont to be impregnated with, 
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makes it more white than ſea-falt is wont to 


ſea-ſalt diſſolved in water is, upon the receſs of 


the top of the water, I will not think it im- 
poſſible, that ſometimes in very hot climates, 
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fore ever it be expoſed to the heat of the ſun 
or other fire, has in it an eaſily diſcoverable 

ſaltneſs of the nature of common ſalt, or ſea- 
ſalt ; which two I am not here ſollicitous to 
diſtinguiſh, becauſe of the affinity of their na- 
tures, and that in moſt places the ſalt, eaten 
at table, is but ſea-ſalt from its earthy 
and other heterogeneities, the abſence of which 


be with us. Theſe laſt words I add, becauſe 
credible navigators have informed me, that in 
ſome countries, ſea- ſalt, without any prepara- 
tion, coagulates very white; of which ſalt I 
have had, (from divers parts) and uſed ſome 
„„ Z | F 
Bur ſome of the champions of Ariſtotiès 
opinion are ſo bold, as to alledge experience 
for it, vouching the teſtimony of Scaliger to 
prove, that the ſea taſtes ſalter at the top, than 
at the bottom, where the water is affirmed to 
be freſn. But as for the authority of Scaliger, 
though I take him to be an acute writer, yet 
I confeſs, that, for reaſons elſewhere given, I 
do' not allow it that veneration, which I find 
given it by very learned men; nor am I over 


that he delivers things upon his own expe- 

rience, or declares from what credible informa- 

tion from others he received them. 
Ir is true, that having often obſerved, that 


the ſuperfluous hquor, wont. to begin its con- 
cretion, not as moſt other ſalts do, at either 
the lateral or lower parts of the veſſel, but at 


or weather, the ſea may taſte more ſalt at the 
top, than at ſome diſtance beneath it. But 
conſidering, how great a proportion of the ſalt 


before 


bebe ir dicke ſaline concretigns to-begin, and 

how fax ſhorr-of that proportion the falt con- 
- tained in the ſca-water is wont to be, in ſo much, 
that about Holland, a Dutch geographer or 
two have not found it to amount to the pro- 
ortion of one to forty ; and I in England 
ound it to be no more than J ſhall hereafter 
ſpecify ; it ſeems not unlikely, that Scaligers 
| obſervation was well made, and it muſt be 
very unlikely, chat it ſhould generally hold, if 
the ſaltneſs of the 3 parts of the ſea 
be compared with that of the lower parts 


IJ 
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Au p yet I do not build my opinion wholly 

upon this argument of ſome modern philoſo; 
phers, that ſalt being a heavier body than wa- 
ter, mult: neceſſarily communicate moſt ſalt- 
Fon though this argument be a probable 
one, yet water being a fluid body, the reſtleſs 
agitation of whoſe corpuſcles makes them, and 
the corpuſcles they carry with them, perpe- 
tually ſhift places, whereby the ſame parts 
come to be ſometimes at the top, and ſome- 
times at the bottom; this conſideration, to- 
gether with what was lately noted of the pecu- 
liar diſpoſition of diſſolved ſea - ſalt, to begin 
its coagulation upon the ſurface of the water, 
may make the argument, we are conſidering, 
ſuſpected not to be ſo cogent, as. at firſt ſight, 
one may think it. Which ſuſpicion I might 
ſomewhat countenance by ſubjoining, that in 
divers metals, and other tincted ſolutions, I 
have not uſually / obſerved the upper part of 
the liquor, to be manifeſtly deeper coloured 
than the lower; though, between metalline bo- 
dies, and their menſtruums, the diſproportion 


of ſpecifick gravity, does uſually much exceed 


that, which I have met with, between ſea · ſalt 
and common water. 7 
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| fot is urged out of Linſchotten by a learned 
1 modern writer, that wanting freſh water 
near Goa (the Metropolis of the Portugals in 
the Eaft-Indies) they make their ſlaves fetch 
it, by diving, from the bottom of the ſea ; 
which ſeems a clear evincement of the peri- 
patetick opinion. But in this obſervation, I 
cannot acquieſce, for two reaſons : the one, 
| becauſe, that though what is alledged, as 
matter of fact, were ſtrictly true, yet ſo gene- 
ral a concluſion could not be ſafely drawn from 
that particular inſtance, firice in other parts of 
the ſea, the contrary has been found by expe- 
nence, as I ſhall ſhew ere long. And other 
reaſons than thoſe given by the Peripateticks 
may be rendered of what happens at Goa, 
which reaſons may extend to the like caſes, if 
elſewhere they ſhall happen to be met with. 
For it may very well be, that ſprings of freſh 
water may ariſe in ſome parts of the ſurface of 
the earth, that are covered with the fea, as 
they do in innumerable vallies and other places 
of the terreſtrial ſurface, that is not ſo covered, 
Not to mention thoſe ſprings, that appear in 
divers places upon a low ebb, covered with the 


| * See the third Section, towards the latter end. 
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ſea during the flood. The curious Hungarian + 
governor, that gives us an account of the won- 
derful waters, that ennoble his country, relates, 
that in the river Yagus, that runs by the for- 


treſs Galgotium, the veins of hot water ſpring 


up in the bottom of the river itſelf. Negue pag 
in ripe lantim, ſays he, eruuntur calide, ſed 
etiam intra amnem, fi fundum ejus pedibus ſuf- 
fadias; calent autem immogice, &c. Nay, 1 
have been aſſured by more than our learned eye- 
witneſs, that there is a place upon the Nea- 


politan coaſt, where they (and, I think, a wri- 


ter or two of thoſe parts) obſerved the water 


to ſpring up hot beneath the ſurface of the ſea, 


in ſo much, that one of my relators thruſting 


in his hand and arm ſomewhat deeper than was 


8 found there an offenſive degree of 
Bzsip Es, (which is my ſecond conjecture) 


as to the particular caſe of Goa, I had the cu- 


rioſity to enquire of a great traveller, and a 
man of letters, that lived in that city and the 
neighbouring places, and gave me a pertinent 
account of them, eſpecially of that place, 
whence the freſh water is fetched by the divers, 
which his curioſity led him to viſit, and take 
ſpecial notice of; but I found by him, that the 
divers do not now think it needful to fetch 
their freſh water ſo low as from the bottom of 
the ſea, and that, by the little depth, whence 
his and other men's curioſity cauſed it to be 
taken up, he judged, it did not ſo much come 
from any freſh water ſprings, riſing at the bot- 
tom of the ſea, as from a ſmall river (whoſe 
name I do not remember) that nor far from 
thence runs into the ſea, with ſuch a juncture 
of circumſtances, that at the mentioned places, 
the freſh water does yet keep itſelf tolerably 
diſtinct, and is not yet ſo far made brackiſh, 
as not to continue potable, though not very 
good. Which conjecture of his I could make 
probable, by what I have had from eminent 
and obſerving men among our own navigators, 
touching the ſliding of waters one over ano- 
ther, in ſome parts of the ſea, eſpecially near 
the mouths of rivers.. But the diſcuſſion cf 
this matrer, and the particulars of the account 
given me of the ſituation of the place, where 
water is dived for near Goa, would require 


more words, than they would in this place de- 


ſerve, unleſs the point. under debate were 
more important to our preſent purpoſe. | 
I might here pretend to a clear demonſtra- 
tion, by experience, of the contrary of what 
Scaliger delivers, by vouching the teſtimony 
of the learned Patricius, who affirms, that 
being upon the ſea, which takes its denomi- 
nation from the iſland of Crete (now Candia,) 
he did, in the company of a Venetian magi- 
ſtrate,, Mocinigo, let down a veſſel ( furniſhed 
with a weight to ſink it) to the bottom of the 
ſea, where, by the help of a contrivance, it 
was unſtopped, and filled with water there, 
which being drawn up, was found to be not 
freſh, but ſalt. This experiment, I fay, I 
could oppoſe as a demonſtration againſt Sca- 
liger; but though it be a very probable argu- 
ment, and more conſiderable than any I 1 5 
| een 
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tom of the ſea ;, for of him 1 learned, 


| Oncnnuatzons ang 


* by che for · their 
| 1 yet I confeſs, ns Gwe its: 
fläactory to me; if it would not permie me to 

fuſßect, that in the drawing up of che veſſel 


th 
cke taſte 


thati freſh, would 91 go ponderouſneſs en- 
deavour to ſink into the aſcending 'vellel, and 
thereby more 'calily ' part of the freſh 


Water, and mingle with the reſt,” Wherefore, 


I ſhall confirm the ſaltneſs of the ſea ar the 


bottom by ſome obſervations, that are not 


Hable I fret or Patri- 
ys. 8 


i W mention, to . hls by hel of a an 


engine, to ſtay a conſiderable time at the bot- 


other things, that T'deſited'to be informed of 
touching that place, that he found the water 
ts have is (at u daft chere, is at the top. a 


Tux next obſervation 1 obtained by means deep 


of a great traveller into the Ea and Wh Indies, 
who having had the cutioſſty to viſit the fa- 
mous pearkfiſhing at Manar, near the great 


: Cape « Comori, anſwered me, that he had the 


„that I expreſſed to learn of the 


divers,” wheth er they found the water ſalt at 


the bottom of the 2. whence they fetch their 


pearl fiſhes? and that he was aſſured by them, 
that it was fo: and the ſame perſon bein 
aſked by me about the faltneſs-0 
certain place under the Torrid Zone, which 
the relation of a traveller inclined me to think 
to, abound extraordinarily with ſalt, affirmed 
to me, that not only the divers aſſured him, 


that the ſea was there exceeding ſalt at the 
bottom, but brought up ſeyeral hard lumps of 


ſalt from thence, whereof the fiſhermen, and 


others, were wont to make ule to ſeaſon their 


meat, as he himſelf alſo did; which yet I may 


aſcribe not only to the plenty of ſalt already 
diſſolved in the water, but to the greater in- 
diſpoſition, that ſome ſorts of ſalts, whereof 
| this may be one, have to be diſſolved i in that 


liquor. 


To theſe I ſhall add this third terrain: ; 
meeting with an inquiſitive engineer, that had 
frequented the ſea, and had ſeveral opportuni- 


ties to. make obſervations of other kinds in 


deep waters, I defired him, that he would 


take along With him a certain copper veſſel of 
mine, furniſhed with two valves opening up- 


| wards, and let it down for me the next time 
he went to ſea; on which occaſion he told me, 


that, if I pleaſed, I might fave myſelf the 


trouble of the intended trial, for, with a tin 


veſſel, very little differing from that I deſcribed 
unto him, he had had the curioſity, near the 
5 of Gibrultar's mouth, (where he had 


on to ſtay a good while) to ferch up ſea- 
water from — d 


and found it bred e 


near the ſurface. 


Turst eber riiny ſuffice to ſhew, 
that the ſea is ſalt at the bottom in thoſe places 
where they were made; but yer I thought it 


's kxreniEvrB * 


vn not fit for me to 3 
rather — — 8 
trial 1 cootd 
| h the ſalt water, though chere had been 
Py K-14 taken in at i Toes, 

may have been altered by the ſubingreflion of 


© may more concern us to know that, bur 
flat water, which being bulke'for"bulle heavier 


e e it — de more über e to ex · 


among lately ſpake of, When he was going 10 fea, 
tles of ſea-water, taken up, the one at the 


waters were fornewhat di 


other, I ſcarce found any ſenſible difference at 
all in their ſpecifick gravities. © 80 that if the 
degree of the. faltneſs of ſea water may be ſafe- 


g formed me, the faltneſs is 
'theſeaina 


becauſe of what 1 ſhall hereafter rake notice 
* 


any) where the ſea- water has been found freſh 
the taſte of che water to the bubbling up of 


epth of about forty fathom, forſake my con 


2 tity of liquor be, which is laterally higher 
that gives FE to 42 Laos that is to be 


procure to be made with my 
per veſſel, (a5 more ſtrong and Rt A > fn 


one, ) What ſaleneſs 4.00 de nch in pee 
at the bottom of our ſeas, not only, becauſe 


chiefly,” becauſe, * though 1 deny not, that in 
een obſervations the kaſte [fo 


ficiently prove; that the ſea is Talt'at 
by read of he prot ade E ate nn 


amine the ſea-water by weight, chan by taſte; 
and in order thereunto, having delivered the 
e mentioned” inſtrument to the engineer 


he ſent me, together with it, 4. couple of bor 
and the other at the bottom, at fifteen farhoms 
The colour, and ſmelt of theſe two 

ffering's but when I 
examined them hydroſtarieally, by weighing a 
roll of brimſtone firſt in one, and then in the 


3 by its greater or tefſer weight, 
fo far forth as this fingle experiment in- 
equal at the top ad 

bottom of the ſea © I ſaid, if the degree, &c. 


ſex-falt. F 
CHAP. m. e e 


T follows now, that I he our; ike 
formerly intimated, that though it were 
granted, that near Goa, and perhaps in one 
other places, the divers ma _ adv found 
water freſh at the bottom of the ah, it 100. 
not therefore neceſſarily follow, that the ſea- 
_ nerally ſpeaking, is freſh at the bor- 
r the obſervations lately mentioned 
falBctently manifeſt the contrary : and as to 
tlioſe very few places (if really there have been 


at the very bottom, I think one may aſcribe 


ſpri ngs of freſh water, at, or near enou 1 
ee Awol I know this may appe 
paradox, fince it may ſeem altogether unlikely, 
that ſo ſmall a ſtream of water, as can be hy 
ed by a ſpring, ſhould be able to force its way 
up in ſpite of the reſiſtance of ſo vaſt a weight, 
as that of the ivory yea ſea-water, eſpe- 


cally fince this reaſon of its ſaltneſs, 
is heavier in ſpecie than water. 


Bu r this objeCtion needs not oblige me to 
jecture ; for whatever-moſt men 

believe, and even — men have taught, to 
the contrary, it matter; not how great che 


the lower orifice of the pipe, or channel, 


ä 


aT 


. % 
a" wp 
# 1 
— 
8 : 
1 


. ici Saab phrtrd or pipe, have 


| har of the” 


ſuper· incumbent on it. Srevinis; and 


Tb by Aeg ways; paidcular ved, face: 
© . That, according 2 
ſtaticks, dhe prevaleney of the two liquors, | 


to the laws of the true hydro- 


that preſs againſt each other, is not to be de- 
___ termined according to the quantity of them, 

but to be adjudged to that, which exceeds the 
a in. ndicular height ; ſo that, conſi- 
| e channel, wherein a ſpring runs into 


the wy as a Jong and ihverted ſyphon, if that 
part of the either neighbouring, or more diſ- 
_ tant ſhore; whence the ſpring, or river, takes | 


its courſe, be a neighbouring hill, or rock, or 


any other place conſiderably. higher, than that 


part of the bottom of the ſea, or of the ſhore 


covered with the ſurface of the ſea, at which 
the channel, which conveys freſh water, termi- 


ates, that liquor will ener in U the 
reſiſtance of the ocean. 

JI 0o illuſtrate at once, — prove this pata- 
_ .dox I thought upon the following experiment. 
1 took a veſſal of a convenient depth, and a 

ſyphon of a proportionable leng 


it us to ſee all that paſſed within them. 
Into the larger veſſel we put a 9 of ſea- 
| water, and into the longer leg of the ſyphon, 


which had been for that purpoſe inverted, we 


| a convenient quantity of freſh water, 

which we kept from running out at the ſhorter 
leg, by ſtopping the orifice of the longer with 
the thumb'or finger: then this fyphon bens 
ſo placed in the greater veſſel; that the orifice 


of the ſhorter leg was a great deal beneath the 


ſurface of the falt water, and the ſuperficies of 


the freſh water in the longer leg was a pretty 
deal higher than that of the ſurrounding falt 
water, we unſtopped the orifice of the upper 
leg, whereby the Vater i in the ſyphon, tending 
to reduce itſelf to an æquilibrium, or 

of height, in both legs, the water in the upper 

leg being much higher, and heavier, than that 

in the other, did, by ſubſiding, drive away 
the water in the ſhorter kg, and make it ſpring 
out at the orifice of the ſhorter leg, in ſpite of 
the breadth, and ſpecifick gravity of the ſalt 
water. And this impelling upwards of the 
freſh water laſted as long; as the ſurface of that 


water, in the longer leg, retained its due height 


above that of the ſurrounding ſea- water; which 
i A rr red chere 


n os: eur whe "dipper Kur. 
« nen 1 mba” in reference to 
water, for no more of 


all this fd Will hinder its-aſcent; than the 
weight of ſuch a pillar of the Haid fluid, as is lo 


both of 8 
them of: glaſs, that their tranſpatency might 


fortieth and fiftieth paft, betwirt the ſpecifck 
a ſea water and common freſh. 
y reaſon'of the ſalt, wich makes the 
the heavier, the freſn water, in the 


{Sig erde and fiftieth part higher than the ſur- 
of the ſen water, to maintain the #quill- 
brium betwixt theſe two liquors. @ 


To make the fore-mentioned- n | 


the more viſible, 1 thought fit to perform it 
with -freſh water tinged with 'braſil, or log- 


wood. 118 that it might not be objected, that 


thereby the ſpecifick” gravity of the liquor 
would be altered, or increaſed, I afterwards 
choſe to make it with claret- wine, which be- 
ing a liquor lighter than common water, and 

a conſpi 2 colour, is Ty convenient for 
our purpoſe . 

App when Tmade this trial; by placing the 
Gander of the ſhorter leg at a convenient diſ- 


tance below the ſurface of the ſea - water, it was 


not unpleaſant to obſerve, how, upon the re- 


moval of the finger, that ſtopped the orifice 
of the longer leg, the quick deſcent of the 


wine contained in that leg impelled the co- 
Joured liquor in the ſhorter leg, and made it 
ſpring up, at its orifice, into the incumbent 


ſometimes of very ſlender ſtreams. And as 


this ſhorter leg of the ſyphon was raiſed more 


and more towards the i 00 of the water, fo 
there iſſued out more and more wine at the ori- 


fice of it; the liquor in the longer leg pro- 


portionabiy ſubſiding, but yet continuing ma- 
nifeſtly higher than the ſurface of the ſalt wa- 
ter, than Which! it was in 780 much en 


4 por here I muſt give an - advertiſement 
to prevent'a miſtake ; for if the ſyphon be not 
exceeding ſlender, after the wine in the longer 
leg! is fallen down to its due ſtation, a heedful 
—_ tver may perceive, after a while, that 

choigh the ſyphon be kept in the ſame place, 
will iſſue out of the ſhorter leg a little 


equality bo ſtream, Which proceeds not from the for- 
mer impulſe of the wine in the longer leg, but 


from the ingreſs of the ſea-water, which be- 


ing much heavier in ſpecie than wine, ſinks in- 
to the cavity of the ſyphon, and as it comes 
in on one ſide, thruſts up as much wine on the 


other ſide of the ſame cavity. But the red 


liquor, that aſcends on this account, may be 
diſcerned to do ſo, by its riſing more ſlowly, 
and after another manner, than that, which is 


impelled up by the ſudden fall of the tall wy 
"Ir of wine in the longer leg. 307 
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therein agree with the learned Gaſſendus, 
Y and ſome other modern writers, that the ſea 


Vor. III. 


— — 


| The SECOND SECTION. 


1 


& 3 
— 2 — — — — 
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derives its Ale from the fal, ca 1 is diſſol- 


ved in it: but I take that ſaltneſs to be ſup- 
plied, not only from rocks, and other maſſes 
of ſalt, which at the beginning were, or in 


ſome places may yet be found, either at the 


; & . Vid. Stevienm, Prop. 10. Lib. IV. Statices. And ſee the author's Hydroſtotical Na ien. 
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IA ſoc yet when lo xt 
| -thers, or, at leaſt, why in | N 
wer roy be nj ior rhy Bae '1., and; 
0 And as we have ſeen, that our common incom 

6  eemoſirial-falt-coay; be copiouſly.copugh. co - 
musiested td the ſea, to impreguate it with as 

"a lne6! as we obſcrve i to have; fol | in a of th ; 
o not ſee, that the difference between that . 1 fapplicd 
ſalt and ſea-falt is fo great, but that it may with naturally freſh water. To make ſome 
well 611 from kak” trials of this, I remember I 

changes, that the terreſtrial ſalt may be liable ſea-water, whence ] was = to ſeparate be- 


to, when it com ingo or that the twärt athirye falt ; 
marine ſalt, and me Oki, (For well — and bing dl oo ob ky ak l head ur of oy body. 
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« ſed z) yet with an invention T had in my. ſhip, 
bes 8 ae the water 25 res ſea ſuf: 
| quantl 1 Water, 10 : 
SOLE DO furl: for. == 
billete T ſtilled . Water, wy 
"The. weer l dll G 
aing and nouriſhing,” KEY 
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and, 
rable dea 


what nature b, Inecd not here for; a wap 1 
bound alfo, chata very ſmall praportion of an 
uringus, B ſueh as that of {al armoniac, 
would produce a wbitiſh and curled ſubſtance 
(hut not near ſo eopious a one as the other li- 
Mor) in ſea- Water, not yet expgſed to diſtilla · 
tion, but not in the liquor drawn from it: 
which argued, chat there were but few or no 
les of ſeavſalt aſcended with the wa- 
| : for elſe. theſe! alkalizate and urinous falts 
would in all:lkehhood have found them out, 
and had a viſihle operation on them. And I far. 
ther remomben, that when the diſtillation was 
made in glaſs veſſek, with: an eaſy. fire, not on- 
2 5 0 firlt; running; but the liquor, that _ 


Os PE was. not- perceived: to 


at's . bu mheter fuch — 
| grelſeg,,, | 


9 Bat beck 
. the. ſprings. and rivers of falt water, that in 


i this me, who take 
of falinebs 1 we obſerve in the ſea, Where this 


not; which, I think, men have not yet made 
trials, that may Warrant them to aſſert. And 


men, 


8 ey to be of the very 


. . To kee 
very well, zhat by a hydroſtatical trial | 
our diſtilled ſea-water to be lighter i 10 ecie 

they mmon conduit water, though 2 
ceęded that in 1 levity, leſs than it un 
— in the lame qualicy by diſtilled rain; 
po 1 9 Neun 0 the ſubiedt, whence we 
hava 785 hut, I Woo not ay di- 

w. it may  objeche that if 
the. terreſtrial carried by ſprings; —— 9 
and land-flogds into the ſea, were the cauſe of 
its, faline taſte, thoſe waters themſelves mult he 
made ſalt b 


Vit, before they arrive at the ſeg. 
s chat this objection; will not reach 


ſeveral places, either immediately or mediate- 


a | ty, diſcharge themſelves into the ſea; it might 
| conclude againſt: him, that ſhould affirm this 


imported falknefs to be the only cauſe of that 
of the ſeas bur js: wi}. be of force againſt 
to be only a partial cauſe, 
acecſſion contributes to the degree 


imported. ſalt may join itſelf with the falt it 


TO, there already, and oaing de detained by it 


contribute to the brinyneſs of the water. 
Is it be urged, that from henec i it will fol. 
lem, that the. fea, from time to time, increaſes 


in, faltaek, I may ſuſpend my anſwer, till. it 


appear hy competent obſervation, that it does 


if the matter of fact were. certain, I think it 
were poſſihle to give: a farther anſwer, and 
ſhew probable ways, ho ſo ſmall an acceſſion 


of fk, mer.! be Alper by aaune, and "yy 


[ 


"CHAP 1 


D us eehte bo conkeer, FR 
the taſte: of ſea-water is not ſuch a ſimple 


faling taſte, as — would receive from 


ſal gem, or fome other pure terreſtrial ſalt, 


ee in it, but a bitteriſh taſte, that muſt 


be derived from ſome peculiar cauſe, that au- 


thors are not went to take notice of. T am 


not aſſured by any obſervations of my own, 
that this reeeſſion, from a purely ſaline taſte, 

fs kind, and to 
ly, or very near equally, met with in 
not te add a doubt, whether it be 
| in ſome.) The cauſe: both of 
the bitterneſs 3 and ſaleneſs too, of the ſea 
water, is ſaid to be affirmed by learned Mr. 
Lidyat, to be aduſt, and bituminous exhalations 
aſcending out; of the earth into the ſea. But 


that. there is abundance of actual ſalt in the 


ſea· water, to give it ifs ſaline taſte, and pon- 
derouſneſs, the ſalt, that the ſun does in many 
places copiouſly ſeparate from the ſaltleſs wa- 
teriſh parts, ſufficiently manifeſts, But as to 
the bitteriſh taſte, I think it no eaſy matter to 


give a true account of it, but am prone to 


aſcribe it, partly, to the operation of ſome 
catholick agents upon that vaſt body of the 
acean, 04 r to the Eran, that = 

t 


bog un vn et Parchay, out ef Si R. Hawking voyage. 


ry 1 from 1 jy liquid; 
other bitumen, that is imf by ſprings, 
and other waters, into the fea 30f which we 
have an eminent inſtance in that, which our 
.. Engliſh'call Baybaidoes tar, according to the re- 

lation Thad of it from an i tive gentleman, 
who is one of che chief planters of the i 
and tock p to obſerye this liquid bitumen 
to bo catried in conſiderable quantities from 


2 into the ſea; and I think it poſſible 


enough, that tome of the ſprings, that riſe 
under the ſurface of the ſea, may carry; up 
with them bituminous matter, Which may help 
to make the ſaltneſs of the ſea degenerate, (of 
which more perhaps elſewhere; )'as 1 not long 
fince made mention of ſptings, as well of hot, 
as cold water, riſing beneath the ſurface of the 
| ſea, And this minds me to intimate here, 


that I have ſuſpected, that in ſome places the 


ſulphureous exhalations, and other emiſſions 
from the ſubmarine parts of the earth, may 
ſometimes contribute to change the faline taſte : 
bf \the ſea water: for 1 have elſewhere. related, 
bo, not only fulphutous ſteams, but ſomotimes 
_ actual flames, hape broken from the 


lower parts of the ſea to the uppermoſt ; and 


have — pleaſure to make, by 


urt, à ruqe imitation * that phænomenon. 


And partly ſome experiments of my own, and 
partly ſome other inducements, have 
me, that divers times (for I do not ſay. al- 
ways) ſea-falt does not obſcure] 
combuſtible ſulphur, of which 
farther on another occaſion. But in regard, 
that the taſte of the ſea · water is not in all parts 
of. the ocean uniform, it may here ſuffice to 
tale notice in general, that this difference of 
taſte may be eauſed by adventitious bo- 
dies of Neal kinds, of which it is probable, 


_ riouſly- partake. And not to mention here 
the yah ſmell of violets; which has, | 
_ ſeveral, and particularly by an eminent 
fon of whom 1 enquired about it, been * 
ſerved, in ſome hot countries, to from 
ſea · ſalt 3 I have divers Other inducements to 
think, that it is uſually no ſimple ſalt, nor free 
from mixture: For by more-ways than one, 
and particularly by cohobating from it its own 


ſpirit; we have obtained a dry ſublimate, 


| __ ſeemed ada ue, ys comp 
7 dv LO now. to mote weaker abiads | 1 inti- 
mated might be one of the cauſes, why the 


£ 1 b 4 


taſte of ſea- water is not the ſane with that of 


common ſalt, diſſolved in freſſi water; I ſhall 
add, that I have ſuſpected, that the various 
motion of the ſea, and its being expoſed to 
the action of the air: and ſun, may contribute 


yin 


„ In the Trac of Subterrancal Menſtruums.... 


4 


: 


= + mation of my diſcourſe, 


| dere n ey rundlet, 5 — | 
the ſummer ſun beat freely x opt it, it did, in 


perſuaded 


7 Fug ; 


ger, the ſtench would have 


name I know: not, 
themſelves on the te 


* tides, and currents, it would eor 


. 1 than n 3 a — 


jon wit be confirmed, by tlie obſervation” = 
1 mention of the Fd 8 al 


wore >. 
| bes c 8 
1 might here der he 5 lg #8 
Eno 
enquiry VIgators, a ma. 
nifeſtly differing | colours, and other qualities, 
of the differing e whe en 
to nr e not where of ſuch a 
uniform ſub as men vulgarly imagined; 
and that vaſt tracts of it are de with 5 | 


pendous multitudes of adventitiohs & 
which, by ſeveral ways diverſif 2:8 x 
keep/ it from being à ſimple 2 5 or fat. 


But of this ſubject I have not leiſure to diſccurſe 
here; only 1 0 N a e thought, that 
iron e e ae 5 
n 3 19570 ws 
will add, that having kept a pry ga E 


ſea.water, that I had cauſed” It 
taken up between the Engliſh 


a few weeks, acquire 


25 that Ns ie 


11 with 


a ſtrongly ſtin ſmell; 
iment had "ng. more 
„that it had been made 


in a beiter 3 ga or earth” inſtead of wood. 8 


But a much better obſervation T. y 
4 much eſteemed! navigator of my 46 

ance, who having failed often in the Indian 
and African ſeas, I enquired' of him, whether 
he had ever, in-thoſe hot climat 


f agitation, ot otherwiſe :/ 
which he anſwered, that once being, . 5 
it was but in Marth: becalmed; in a lace he 
named to me, for twelve or our ays, the 


ſens for wane of motion, nd 5. en ol 


dhe ben egan to ſtink; inforuch that he 
thinks, 7 the calm had continued much lon- 

A 5 * him: 
they were freed bot it as ſoon as the wind 


began to agitate the water, und broke the ſu- 
that, in differing places, the ſea· water does va- 


perkicies, Thich 'alfo drove away ſtore of tlie 
fog tortoiſes, and a ſort of fiſh, 'whoſe Engliſh 
that before lay" baſking 

of the water. 

Ap to this 8 very well the ende 
obſervation, that I fince met with, of the elſe- 
where Sant 11 R. Hawkins, who, a- 
mong other conſiderable things he takes no- 
tice of in his relations, has this paſſage, to our 
preſent purpoſe.” + © Were it not for the 
ze moving of the ſea by the force Ka 
4 world. The experience I ſaw, anno 1 590, 
lying with a Greg the iſlands'of Azores, 
**/ almoſt! ſix months, the greateſt part of the 
time we were becalmed ; with which all the 
<< ſea became fo iſhed with ſeveral forts 
of gellies, and forms of ſerpents, 2 
and ſnakes as ſeemed wonderful, 

green, ſome black, ſome yellow, ſome 5 

& Jome 


1 Purchaſe' + Pilgrims in Sir K. | Hewlis's Oe, 
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_ « had life 5 and fome there were a yard and 
« half, and rwo yards long; which, had In 
„ cen, I Could hardly have n 
« hereof are witneſſes all ane 


« ſhips; which were then No ot that N 
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CHAP. I. ; 


| e An 
of the ſea, authors are wont to be i 
Tent of it, fave that ſome navigators tell-us, 
that they obſerved ſome ſeas to have 'a more, 
and others a leſß ſaline taſte z which, you will 
eaſily believe, has not afforded me much ſatiſ- 
faction. And, on the other ſide, my want of 
opportunity to make trials myſelf will confine 


me to acquaint. you with no more than the few 


following obſervations, _ . _ 
1. To a learned man, "that was. to "Glo - 
1 426 ring latitudes in the Torrid Zone, 
delivered a inſtrument, elſewhere de- 
{cribed, fitted Bal the 5 or leſſer emerſion 
of the u ute part accurately enough 
for uſe, tne greater, or leſs bf gravity 
of the ſalt ol. Ee to ſwim. in. This 
he put, from time to time, into the ſea-water, 
2 1 failed towards the Indies, whence he 
3 * That he found, by the glaſs, 
« the ſes· water to increaſe. in weight, the 
% nearer he came to the line, till he arrived at 


way and als of hen 


; & + rot, 


- THIRD 


« of ſome cor 
« yards the en 


a fell fick of this diſeaſe began to! 


9 ea but chat the ſpcedy paſſage into o 


r 
RY ne 


t 


SECTION. 


that ee, thither in a great ak wha he 
came back from the town to the ſhip, he ob- 


ſerved near two hands breadth of the veſſel to 


be above the ordinary part, to which it uſed 


to fink 3 inſamuch, that he took notice of it 


- to the captain, as fearing, that part of the ladin 


had been by ſtealth carried to the ſhore: 
the pilot, Who had made thirteen or fourteen 


voyages to the Indies, aſſured him, what he 
had obſerved about the ſhip, was not unuſual 


in that place, where the taſte itſelf diſcovered 
the water to be exceeding ſalt. 

Nox need we ſcruple to think, that fore 
e- water may be very much more impreg- 
nated with ſalt than ours; for water will natu- 
rally diſſolve, and retain a far greater propor- 


tion of ſalt, than that, which is commonly met 


with in the ſea. For whereas a thirty fifth, or 


thirtieth, or at moſt a twenty. fifth part of ſalt, 
will make water more faline than is found in 
many ſeas, I am, by a friend of mine, that is 
maſter of a ſalt work , informed, that the wa- 


ter of his ſprings afford him a twelfth part of 
good white falt, and that another ſpring, not 


« a certain degree of latitude, as he remem- Kar off, yields no leſs than an eighth part. To 
et hers, it was about the thirtieth; after Which, which (to avoid anticipation) I ſhall not here 


<« the water ſeemed to retain the ſame ſpeci- 
.- * fick gravity, till he came to the Bar 
« or Jamaica. 


2. ANOTHER abſervation I obtained by en 


quiry of an ingenious perſon, and a ſcholar, at 
his return out ve the 25 -Indies, who affirm- 
ed to me, that he, 779 . of my ac- 
quaintance, took up bottles full of ſea - water, 
both under the Equinoctial, and alſo off the 
Cape of good Hope, which lies in about thirty- 
four degrees of ſouthern latitude, and found 
the waters of theſe diſtant F644 of the ocean 
to be of the ſame weight. And t 

well be doubted, 0 43 this obſervation, be- 
ing made with ordinary bottles, were ſo * 
as could be wiſhed; 4. the perſons bein 

rious, and making it for their own fatis — ; 
and my relator having, in both the recited 
places, filled with tlie ſea-water he took up, and 
weighed ; having, I ſay, filled the ſame bot- 
tles, ſince this veſſel held two quarts (which 
muſt be above four pounds. of falt-water) if the 
diſparity of weight had been conſiderable, it 
would, in likelihood, have been found, at leaſt 
manifeſtly ſenſible, in ſuch a weight of liquor. 

3. EnquizinG of an obſerving perſon, 

iT. had been at Meſambique, which is 3 
to be one of the hotteſt places in the world, 
whether he did not there find the ſea to be 


more than ordinarily ſalt? he anſwered me, 
vel. II. | 


hough it may 


add, what I ſhall hereafter have occaſion to 
ſay of the fulleſt 3 of water with 


common ſalt. 


[Walls I was reviewing theſe papers, 


there came ſeaſonably to my hands a letter 


written from Muſilapatan, on the gulf of Ben- 
gala in the Eaft-Indies, by an ingenious gen- 
geman, Sir William Langhorn, that is entruſt- 


ed with the care of the Engliſh factories in 


thoſe parts; out of which letter the following 
paſſage is verbatim tranſcribed. I did, in 
«* order to your command, cauſe ſome water 
cc to be ſaved under the ine, at our firſt ac- 
« ceſs to it, intending, for want of good ſcales 


and weights, (being none to be come at a- 


“ board the ſhip) to have kept it, until it could 
be weighed, but by the forgetfulneſs of a 
60 ſervant, it was thrown away. Off the Cape, 
« in 37 d. oo m. ſouthern latitude, J faved 
6 5 again, and, through the ſame want of 
“ weights, was fain to keep it, until I came to 
* the line again; and then made the beſt ſhift 
<« T could for weights, and compared it with 
the water there, filling the ſame bottle a- 
% gain to the ſame height by a mark, and 
* found it exactly the fame weight. The 
"66 weight I have taken ; but accounting this 
« a journey of buſineſs, left thoſe notes, and 
“ moſt of the like nature, behind me; in my 


next it ſhall be inſerted.” 
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land yer Fer not in companion with 
ſaltneſd of other ſeas, whoſe waters 1 had not 


to compare with, yur as to the propattion of 


this ſort, for a perſon nqt ynacquainted, with 


| hydroſtatical practices, nor unfurniſhed” with 


_ inſtruments, yet, 1 confeſs, that three or four this'account. 


trials that I made, not all of chem the ſame 


ber 1 made about the grav 


way, made me find it more diſncult, than was 


2 Fee ee Tn wo 


. 


n 18 you will eably believe, if1 annex the 
ſubſtance of ſome iments, that I remem- 


ity of ſen water, 


vhich I had ordered to be taken up, ſome at 
the depth of about fiſteen fathom ſomewhat 


near our ſhore,” and ſome! in another Place of 


the channel, berween England and France. 


| we wok x vi 


ing counter 


Tur fun of the firſt ne in this': 
fitted with a long and ſtrait 
made for ſuch trials; and hav- 


ſed it, filled it to a certain — 4 


neck, purpoſel 


with common conduit water: we 


- weight of that li | 
the vial was filled to the fame hei 


„which being po red * 
water, taken up at the ſurface, and by the dif- 
— between the two weights, the ſea water 
red to de about a ne red 200 Tr 
n the other.. 

+ on ſecond 1 (which was ; for more ac- 
5 made hydroſtatically,) I find regiſtered 
to this effect: We carefully counterpoiſed in 
the ſcales, formerly made uſe of, a piece of 


ſulphur in the upper ſea- water, formerly men- 


tioned ; it weighed 366 + gr, x. and being 
alſo weighed in the ſea water fetched from the 
bottom, gave us the ſame weight 3 f + gr. x. 
which ſhewed thoſe two waters to be of the 
ſame ſpecifick gravity: and then to compare 
this with the gravity of common water, we 
vweighed the ſame ſulphur in common conduit- 
water, and found it 3B + gr. xv. 6: by Which 
it appeared, that the ſea · water was but about a 
af third part heavier than this water: which 

is ſuch a difference from the roportion found, 
"A by the former way of trial, that I codld 
not well imagine, what to attribute i it to, unleſs 
the ſea · water by long: ſtanding. in a veſſel, 
which, though covered, was expoſed -to the 
hot ſun, may both have been rarified, and 
haye had ſome ſeparation made of its line or 
other heavier parts, on which ſcore that por- 
tion we took up for our trial, might appear 
lighter than elſe it would have done ; z orunleſs 
the experiment having been made in London, 
where great and ſudden rains and other acci- 
. dents will ſometimes viſibly vary the conſiſ- 
tence of common water, the liquor, I then 
employed without examining it, might be 
more ponderous at that time than at another. 
To which latter ſuſpicion I was the more in- 
clined, er having, W wei 3 


Y 


e oy 4d Ex 
1 e f. on! A P. 


with ſea 7 


Aber 2 help ot WE * 


e fame piece. o 


u. 7 15 #: {Mg ”  balance* , aiftuled rain Vater, I found the 


of the former liquor te exceed that of 
E mr good deal leis than a thirty-bfth 


W ſeemed to make it probable, that 
"the water, wechanced to 5 — had been 

From all faline and other NEaVy. particles, 
ie difference formerly mentioned betwixt this 


tree and the foregoing would not not have 
one would think i it very eaſy to make trials we: 8 


was. 


"Tax laſt way 1 made uſe of to examine he 


n= 


berwort ſea-water and freſh, . was 
Wer © my regiſter affords me 


A pound avoirdupoiſe weight of the 
ſenate was wig bet ont, and phe Into a Hed 
a iſtilled in a Ex 5 furnace 
ad Arr and the diſtillation being leifercly 
made, the bottom of the was Almoſt co- 
vered with fair grains of * mot into cubi- 
eat figures, and more white than was enpect- 
ed: in the relt of the oagulated matter, we 
took not notice of any determinate 05 
The falt being weighed, amounted to 36, + 


verdupois, and gr. x. At which rate, the 


er of, the ſalt to the water will be that 
30 and 32." to one, and fo will amount 
to near the thirtieth part; which was fo f 
1 8 than the 3 1 ways of trial 


poten mn hor th, ne ether it may not 
be worth While to try, whether 1 


abſtraction, as we employ of the ſu us W4- 
ter, and our doing i 20 cloſe Ct” a not 
Hove alfned ws wore fl, than ole hl 
I e 

en 1 Hod this tots fabfoihed : 


To this relatic 


Ape ag that there may have ſome what elſe 
eoncurred to onr-firiding fo great a proportion 
of ſalt,” I ſuffered that, which had Ire del, 
to continue a- While in the ſcale, and ſoon per- 
ceived, that, according to my conjefture, that 
ſeale degan manifeſty to preponderate, and 
that conſequently ſome of "he unexpe pected 
weight of ſalt may be due to the moiſfure of 
the air, imbibed after the ſalt was taken out of 
the glaſs, and laid by to be weighed: where- 
fore, cauſing it to be very well heated and 
dried in a crucible, we found it to weigh zi. 
＋ 8. (chat is 2 10 „ upon which account 
the age moe of ſalt contained in the water, 
-was a thirty-ſixth part, and ſomewhat above 
half of thoſe parts, and to expreſs it in the 
Heareſt whole number, a thirty-ſeventh part. 
© From whence this greater proportion 
fa 4 * . . than our other trials invited 
ceded, ſeems not ſo eaſy to 
be Air ie 3 unleſs it be ſuppoſed (as I have 
ſometimes ſuſpected) that 'the operation the 


ſea-water was expoſed to in diſtillation, made 
ſome kind of change in it, other and 


than before-hand one would have looked for; 
and that, though the grains of falt we 1 
out of the ſea-· water, ſeemed to be dry 

we weighed it, yet the ſaline corpuſcles, upon 
their concreting into cubes, did fo intercept 
between them many ſrnall 3 particles of water, 
as not to ſuffer them to be driven away by 2 
moderate warmth; and conſequently ſuch grains 
of falr may have upon this account been let 
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Ne not, whether I may be ſo indul- 
4. gent to my ſuſpicions, as to wiſn, that ob- 


ich, which, chough 
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arte in indi Wen s 6: becauſe 1 have 
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one 


and utinous falts, ſome of which 1 found very 
little heavier: than common water, and conſe- 


quenti nothing near ſo much heavier, as they 
would haye: been made, if they had been 
brought to ſo ſharp a taſte, by having nothing 


but common ſea ſalt diſſoved in them: ſo 
that, if in any particular place, by any other 
way, or from the ſteams of the earth beneath, 


1 of which; I elſewhere ſhew, may be ve- 


ry analogous to thoſe: afforded by ſal armo- 
niack) the ſea ſhould be 
with ſuch kind of light falts, the ſea- water 
may be much more ſalt to the taſte, and yet 


be very little heavier, For confirmation of 
which I find _ notes, that weighing . 


a ſealed bubble of glaſs, made heavy by an 


included metal, firſt in ſpirit of ſal armoniack, 
that taſted much ſtronger than ſea-water, it 
weighed 3iij ＋ gr. 51.3, and weighing this. 
ſame body in fai i 


fair water, it weighed but ziij 4+ 


gr. 45+; fo that notwithſtanding, its great 


ſaltneſs, the ſpirit was lighter than com- 


mon water; though a good part of that com- 


ſervations were heedfully made, whether in parative levity may probably be aſcribed to 


the ſame fea, and 


that be taken for granted, yet ſince we ha 
no good obſervations long ſince made to ſilence 
in many places, the ſaltneſs of the ſea ma 
continually, though but very ſlowly, incre 
by the acceſſion of thoſe ſaline corpuſcles, that 
are imported by ſalt-ſprings, and thoſe, which 
rivers and land-floods: do from time to time 
rob the earth of. And I ſuſpe& it to be not 
impoſſible, that this, or that part of the ſea, 
may be ſometimes extraordinarily, and per- 
haps ſuddenly, impregnated with an additional 
faltneſs from faline ſteams plentifully aſcending 
into it, from "thoſe fubterraneal fires, about 
which I have made it elſewhere probable, that 
| . may burn beneath the bottom of the ſea, 
and ſometimes ſend forth copious exhalations 
into it. But it may prove the more difficult 
to diſeern this adventitious ſaltneſs, unleſs the 
| taſte, as well as balance, be employed about it; 
becauſe the ſalt, that produces it, may be of 
ſuch a nature, as to be much lighter in ſpecie 
than common ſea ſalt. And the mention of 
this leads me to give you here the advertiſe- 
ment I promiſed you not long ago. 
Tuna though the weight of ſea-water be 
as good a way as is yet employed (and better 
than ſome others) to determine what ſea-water 
does moſt abound in ſalt; and though it be 
pofſible, that in our ſea, and perhaps, in al- 
moſt all others, this way be not liable to an 
conſiderable uncertainty ; yet I think it not 
impoſſible, that it may ſometimes deceive us, 
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ame about the ſame part of it, 
as 


— 


the liquor, wherein the ſaline particles ſwarm, 
which, by diſtillation, was grown. more de- 
fecated and light, than common, though clean, 
Water. | 


Bor for a farther proof, we took a hard 


lump of ſal armoniack ; and though we could 
not weigh it in water, becauſe that would 


have diſſolved part of it, yet by a way (I e&lſe- 


where teach) I found, that weighing in the 
ſame liquor this lump of ſal armoniack, and a 
lump of good white ſea falt, (brought me as a 
curioſity out of the Torrid Zone) the proportion 
of the latter to a bulk of the liquor equal to 


it, was ſomething (though exceeding little) a- 


bove that of two and a quarter to one, and 
the proportion of ſal armoniack to as much 
water, as was equal likewiſe to it, did not above 
a centeſm exceed that of one and is to one; 


which falls ſo ſhort of the other proportion, as 
may juſtly ſeem ſtrange, eſpecially if it be con- 


ſidered, that the factitious ſal armoniack, the 
chemiſts generally uſe, and we employ, con- 
ſiſts in good part of ſea ſalt, which abates 
much of the comparative levity it might have, 
if it were made up only of urinous and fuligi- 
nous ſalts, which were its other ingredients. 

IT were indiſcreet for me to propoſe any 
more ſuſpicions and trials fitted to clear them, 
unleſs I knew thoſe 1 have already mention- 
ed would not paſs for extravagancies ; and 
therefore, I ſhall here diſmiſs the ſubject of 


this tract of the ſaltneſs of the ſea, but that, 
y ſince I have been diſcourſing of the degrees of 


it, it will not be impertinent to add, what is 


the greateſt meaſure of ſaltneß, that I have 


brought 


by reaſon of their activity, 
make- ſmart impteſſions on the tongue, 

and give the water imbued with them a ſtrong 
ike — . add very little, and much 

leſs than one d think, to its ſpecifick gra 

d vity: as I have tried, by: hydroſtatically ea - 

it mining diſtilled liquors, :abounding in volatile 


ouſly. impregnated . 
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Aa ſpot wt but it robe wh Iikewife . 
2 ſtroke in the growth of vegetables, 3 
of the larger ſorts, that, after whet 1 
timented about 7 0 matters, (of which ” 
is not the to an account 
—_— . ta- 
tion and growth of plants of conſiderable bulk, 
in thoſe ſubmarine regions, where, if there 
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1 
# 250% 
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rr a they muſt do it remote from" 4.4 
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ontact of an ambient air. And having not 
now the leiſure to repeat what botaniſts (of 
whoſe books: I am not now 
about leſſer plants growing under water, I 
now only ome you with what information 1 
could from navigators, about trees and 
fat growing at the bottom of the ſe. 
To what: Foun elſewhere: had occaſion to 
fp to their opini 


„ that will not allow coral 
to 7 really a 2 plant, but a liveleſs con- 
crete, that is always hard and brittle under wa- 
der; I ſhall now add, chat, enquiring lately of 
an eminent and inquiſitive perſon, that had 
t ſome time upon the coaſt. of * 
where he had been preſent at the fi 
'caral, and learning from hid wnſwer, that he id 
ſeen: it not far from A/piers ;'1 aſked him, 
8 had himſelf obſerved the eoral to 
be ſoft, and not red, When it was newly 
brought from the bottom of the ſea. To 
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provided) deliver 
ſhall... broken ſome of the large pieces of coral, he 


thar they 


Which he replicd, that he had found it ſoft and 
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part very pale, bur ith” an eye of 
* coloured than the 
pee Wok it Fas bag was; but when the bark 
was taken off, and the ocher part e al 
the air, the expected redneſs 'of che coral di 
doſed itſelf; © 
Wurn 1 demanded, whether he had bb 


erte, that any in aſcended to nouriſh 
the tony 2 5 and whether he had ſeen any 
thing like berri 


fe pon e? he ingenuouſly con- 


oy K d not 1 od . 57 
pt to make enquiry into 
ars F but that he remembered, that baving 


took notice, that the more internal ſubſtance 
was much "than the other, and very 
whitiſh 3 and that at the extream parts of ſome 
branches, or ſprigs, he obſerved little blackiſh 
knobs, Which he did not then know what to 
make of: and when I enquired,” what depth 
the ſea was of in that Fee he anſwered, 
that it was nine or ten fa But as to the 
fruit of ſome kinds of coral, if I do not much 
miſ remember, 1 was, not long ſince, aſſured 
f by a ſcholar, that navigated much in the eaſt, 
divers times meet with in thoſe ſeas 
a certain fort of coral, but not white, which 
bears a final Fruit like” a” round 24 of a 
pkaſane colour, and eſteemed as raritics. 

Disco Is 1e with a perſon, that made di- 


ving his ors whether he had not met with 


1 any 
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ruit,. nar he knew not — 1 theſe aid 20 Wen of the 


Sa r ea, and that | - 4 
to make of, for he found them of ai My hel had often learned from the divers, that (4 


and ſoft confiſtence, about the bigneſs of hw they are real oy or 8 borne by a ſort of 8 1 


but f - 
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| of them, they ſoon began to- ſhrink up like of * water, or gathered by the divers. 
old rotten Za but were woch! harder, and (Theſe fruits are ſmaller than moſt other ſorts / 


more uri 
Fas me, 3 he learned from the I "og 4 = the ruih of ſome little mand = 4: 
that in ſome places there there grows, at - dermined by the water, and ſo ſubmerged ; | 


che bottom pretty ſtore uf 4 certain \ſort of of which- de told me, he faw, at leaſt, three 

5 — bearing 1 Fu 0 7 0 of laurel, or four inſtances 1 ip ſtay tha. _ * 
. "as 3 n fruit; of x e told me,. fruit was 

other uſe, h : wo 82 they jr oe Aſtin Thell and 257 | 


quire. . Rp 40 e nüt was ſo ſoft, that it may cah- 
2 a nes ay an. oy gerne 2 ich a knife, and was eaten 

;  fartious Toa Moſambique in Africa the hor a 5 yits ; but. being kept about 
rock rows at the 2 of the . flare of hot 22 15 rows fold, and ſo 

dt Bear 4 certain fruit, which he de: "ord, a to, require tools to work up- 


feribes ts 12 Ie that, which, in Americu, on it. f Re 00 n though, even u 
= ue wont 0 ce, the Faves a alſo T6 52 place, 7 fairer ſort be of very great 
 Embling thoſe of that tree „ eſteem, yet pot of any ſuch prodigious price, 
7 the beſt welcomeſt Aeneon l. ould as; is given out. And he preſented me one 
rocure about ſubmarine lants,. is that, which, about the bigneſs of a large egg, and 1 
cbncerms the 1 5 ivaan nut, or ment of another, which are both very 
E but as for l nothing 
, preſent one r Fane fitting op- 
_ to another, and even much extolled in Eurape 8 . 4 a 8 
1 phyſicians.: fot the origin of "OtxzR. obſervations 
| almoſt as much N as A WI my rate fl 
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diſtinclion of a natural and violent ſtate of bo- 
dies has not been clearly ex 


into, or kept in, it obtains or retains that ſtate, 


according to the catholick laws of nature, 1 


cannot think it fit to deny, that in this ſenſe 


the body propoſed is in a natural ſtate, * m ey 


then, upon the ſame ground it will 


Haze 


be in a violent ſtate, may alſo be if 
one, ſince the violence, they are preſumed 


ſuffer from outward agents, is likewiſe exe 


ciſed no otherwiſe than according to the eſta- 
bliſhed laws of univerſal nature. It- is true, 
that when men look upon a body as in a pre- 
ternatural ſtate, they have an idea of it dif- 
fering from that, which they had whilſt they 
believed it to be in a natural ſtate : but perhaps 


this difference ariſes chiefly from hence, that 


they do not conſider the condition of the bo- 


dy, as it reſults from the catholic laws ſettled ' 
among things corporeal, and relates to the uni- 


verſe,” but eſtimate it with reference to what 


they ſuppoſe is convenient, or inconvenient, for 


the particular body it ſelf. But however it 
ſeems to me, that men's determining a =T 
to be in a natural or preternatural ſtate has mu 

more in *. either of caſual, or of arbitrary, 
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natural ſtate; but that I think the common 


a body be put 


| MY * ag wh e e ho. 15 $2 69193 4 
aal Fas $7 Mn) - Wh, ; BY. 1 The 1 5 0 By! TH: * $;3 nne „ An * 211 4? 9 8 £14 43 
IP TIO Ls W. 1 901 99 4 | «At + 168. of IN a I | ein * 103 


, r il W672 my 38:5 de 42 20M: lud © 2} öl 5th, 


1800 PAT l Bt; 16s beiter, et 
1 eden N N 
N Þ 1 . + val e 1 39264117 2699 c 

M o ; 


Ni e #01044 - 29105 6 * en 
* A G 2 pakeys þ * S8 


{ | - I 
of FR "473 . 
K. une nee 2 


he Yor * oh In Pier F rue 205 14 mY 1. # IIS 1 
1 111 M 15 4251 | LAID 2 $5 ht: 25 
es we 5 | to be brought into 
yok Gi not beau THT former was 
119980 by me a hi 


AQLICE « 1 55 whereas, 05g ch 


7 


— PE 


: 


vn gl 11 no. 


your to 5 2 wich 88 

I have already ſhewn, . = 
devoid of ſenſe and appetite, > cane be truly, 
and properly ſaid to or condi- 


tion more than another, and” har rein has 
explained, and conſi- 
derately ſetcled, and both is not well ground- 

ed, and is oftentimes i applied. For, when 
1 conſider, that whatever 2 — 


no true deſire to continue in any one ſtate, or 
to recover it when once loſt ; and inanimate 
bodies are ſuch, and in ſuch a ſtare, not as the 
material parts they conliſt of, elected or de- 


| fired to ouks them, but as the natural agents, 


that brought together and ranged thoſe parts, 
actually made them. As a piece of wax is 
concerned, whether you give it the ſhape of 
Ir na cone, or a pi B and 


Y biber 3 the matter {till with. 
Sneſs or unwillingneſs, ban with- 
fception, that figure, or ſtate, which the 


laſt ackion of the agents (your fingers or inſtru- 


ments) determined it to; and left it in. 

Bu this will be beſt underſtood, as well as 
confirmed, by particular examples. I need not 
tell you, that the moſt uſual inſtance alledged 
to ſhew, that a ſtate is natural to a body, and 
that being put out of it by external cauſes it 
will upon the ceſſation of their violence be re- 

red thereunto, is, that water being heated 

y the fire, as ſoon as that adventitious heat 
vaniſhes, returns to its native coldneſs ; and ſo 
when, by an exceſs of cold, it is congealed in- 


to ice, it does upon a thaw loſe that _ 
tural hardneſs, and recover the dückey, that 
naturally belongs to it: and the ſame may be 
likewiſe faid' of * which, Bs: melted 5 


by. 8 


ey 
* ” 
= } 3 
bi t, 
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AY Tl into . 3 heat 


that new, Ste. 
it little, by, little to the eontigu- 
3 ſo off e farmer wa 
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ck, of REES — . 
de np he cd of any poſitive internal form, or 
| any cats of nature, to account for the water's 
growing cold again. This will be confirmed by 
the con e of what happens to ice, which 
e e eternatural ſtate . 
by an excels wes For J it will not 
1 demonſtrated,! that in reference to the 
_ natyre Saf ings ngt to our arbitrary ideas 

of em, ice is water preternaturallyhardenedby 
dr ice preternaturally . 


x os Th . — that ice left to ĩt 

agents are re- 
7 2 to 1 251 ſhall. readily . ans . 
ſwer, ip not to mention the ſnow and ice, 


chat lies Al the ſummer jong unthawed upon 
the tops 'of the Alps and other high moun- 
tains, I have learned, by enquiry purpoſely: 
made, from a dactor of 'phyſick, who for di- 
vers years practiſed in, Ae that in ſome 
) a Siberia (a large province belonging 

uſſian- emperor), the. ſurface of the 
ground 8 more, months of the year. 
frozen, by is called the natural tempera- 
ture of t N wn than thawed. by the heat 
of the ſun ; and that a little beneath the ſurface 
of the ground, the water, that chances to be 
lodged in the cavities, of the ſoil,.. continues 


n KA DSR 1 


e 8 does upon the there are divers p ee Tadits, and, I 
, ellen { heat grow: a coſſiſtent body doubt not; H Ather hot countries, whoſe in 
1 t pethapg theſe inſtanceß will rather -habitants, if they aud ſee Confiſtent butter 
0 our paradoxthan-difprove it. For (as ſometimes by the care and induſtry of the 
= ry . — Re DE — nw ter hrs they would think it 
fire returng, do a preternatural ſtate, by ſome 
be Bid, A he "of yefrigeration; For in thoſe 


emo the Ladin! 
hon others) the conſtant temper of the air being 
0 entertain as much of agitation as 

for fluidity in the parts of what, in our 


1 would be butter, it would be in vain to 


r left to it ſelf in the air, 
It ſhould®become 5 4 body. ; WA 
have learned by 5 
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— in hes warmer * if . 
rica, jr. „that he met in ſome places with 
ſeveral drop which,” though they NE Fett 
to be balſoms, as turpentine, &c. are ith us, 
and retaineil that conſiſtence in thoſe climates ; 3 


yet, when they come into our colder regions, 
harden into gums, and continue ſuch both win- 


ter and ſummer. On the other fide, enquir- 
ing alſd of a' traveller, verſed in — . 4 
things, about the effects of great heat in' 
inland parts of Africa, where he had” 5 ; 
been; . among 'other things, At 
raiſin of galap; which, when he carried it on 
of England,” was of a conſiſtenee, not only dry, 
but brittle; did, when, and # while before, he 
eto Morocts, melt into da ſubſtance like 
turpentine; ſo that ſome of i it, that he had 
made up into pills, would no more at all retain 
that ; bur remain, as it were, melted all 
the while he ſtayed in that city, and the neigh⸗ 
bouring country, though when he came back 
to the borders of Spain, it returned to its for- 
mer conſiſtence. Which I the leſs wondered at, 
becauſe, having had the curioſity to confider 
ſome parcels of gum lacca, (of which ſealing- 
wax is made) newly brought aſhore from the 
Eaſt Indies, though it be a hard and ſolid gum, 
yet I found by feveral inſtances; that, paſſing 


fron all the year; ſo that, when in the heat through the Torrid Zone, divers pieces of it, 


of ſummer the fields are covered with corn, if notwithſtanding the ſhelter afforded it by the | 


then you dig 


a foot or two, perhap 
ſhall eaſily fir — 


leſs, you 
ice and a frozen ſoil: 


ſo that a 


great ſhip it came in, had been, by the heat 
of the climate, melted, and made to ſtick to- 


man born and bred in the inland part of that gether, though afterwards: they regained their 
country, and informed only by. his own obſer- former conliſtence, though not altogether their 


vation, may probably look upon water as ice 
violently melted. by that celeſtial fire, the ſun, 
whoſe heat i is there ſo vehement in their ſhort 
ummer, as to ripen. their haryeſt in leſs time 


than in our tem rate c will eaſil * 
Gedd. pers climates 4 


On the other fide, v we in "England look upon; aloes, he obſerved, that whilſt he 
melted butter, as, brag into a violent ſtate / YEP hot climates, it was ſo foft, that, like li- 
of. the fire, and therefore quid 


by the operation . 
Au that When being removed from the fire 
it becomes a conſiſtent body again, it has but 


| recovered its native conſtitution. Whereas 


4 > 


former colour. And on this occaſion I ſhall 
add, that I learned by enquiry from a 

lar acquaintance of mine, who brought” me hi 
vers rarities out of America, that having at the 
place, where-it was made, among other things, 
. furniſhed (himſelf with a quantity of the beſt 
Hed through 


pitch, it would often have fallen out of 
the. em veſſel: he kept it in, if he 
had not from time to time been careful to pre- 
vent it. But when he came within a hundred 


leagues 


ſpeak of; (though not in 
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\HOUGH I writ to you from Stan- 
ton, an account of thoſe hygroſcopes, 
1 * whereof I now preſent you one; yet 
ſince I remember, that it was in 555 year 1665, 
that I ſent you that paper, I fear you may, by 
this time, have forgotten much of what it con- 
tained, and thereby made it fit for me, in this 
letter, both to remind you of ſome former paſ- 
ſages, and to add ſome obſervations, that lately 
occurred to me; and this the rather, becauſe 
I do not preſent you with this trifle, merely to 

gratify your curioſity, but that you, and ſome 


of your ingenious friends, may, by your re- 


marks, help me to diſcover, to what inconveni- 
ences our inſtrument is liable, how far they may 
be avoided, or leſſened, or what the uſes, or 
advantages, of it may be, notwithſtanding its 
mevitable inconveniences, or imperfections. 
Havi d had occaſion, amongſt other ſub- 
jects relating to the air, to conſider its moiſture, 
and its dryneſs, I caſily diſcerned, that they had 
no ſmall influence upon divers bodies, and, a- 
mong the reſt; upon thoſe of men, as the am- 
bient air we breath in, either paſſes from one of 
thoſe qualities to the other, or even from one 
degree to the other, in the ſame quality. 
WurenrerFore,' I began to, caſt about, 
 fomewhat'follicitouſly, for a way, that might, 
better than any I had yer tried, or elſewhere 
g Vor, III. e e ER W * 


in a LET TE R to H. Orpznzand, Eſq; Secretary to the 


met with, diſcover the changes of the air, as 


to moiſture and dryneſs, and the degrees of ei- 
ther quality, For which purpoſe, it ſeemed 
to me, that if a ſtatical hygroſcope could be 
had, F4 would be very convenient, in regard 
of its fitneſs, both to determine the degrees of 
the moiſture, or dryneſs of the air, and to 
tranſmit the obſervations made of them to 


others. Whereupon, conſidering further, that 


among bodies, otherwiſe well qualified for ſuch 
a purpoſe, that was likelieſt to give the ſen- 
ſibleſt informations of the changes of the air, 
which, in reſpect of its bulk, had the moſt 
of its ſurface. expoſed thereunto; I quickly 
pitched ion a fine ſpunge, as that, which is 
eaſily portable, not eaſy to be divided, or diſ- 
ſipated, which, by its readineſs to ſoak in water, 
ſeemed likely to imbibe the aqueous particles, 
thar it may meet with diſperſed in the air, and 
which, by its great porouſneſs throughout, has 
much more of ſuperficies, in reference to its 
bulk, than avy body, not otherwiſe leſs fit 
for the intended uſe, that came into my 
thoughts. — ä — 
Ir you recal to mind, when, and whence I 
firſt gave you notice, that I employed our little 
inſtrument, you will eaſily believe, that the in- 
ducements I had to pitch upon it, were, that 
I ſhould need but ſoch light and parable things, 
as I could eaſily both procure in the country 
| 8388 | (where 
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eee groſcope, that could de 


We or even_as the beſt, that, 


1 0 Naehe 
- and other 3 ſome of which 1 divers 
Ry years. ago made uſe of. For J little doubt, but 


that mechanical heads y iframe bygioſtopes 
much curiouſer and perfecter, than that I 


2 5 turgeg e 


* 


N 1 „ 


e button, 288 A: hair might: be tied; 
en K 5 CUP being pu | 
. 3 have 22 


* = e. of 8 bodies, that 
W 


as ſurgeons uſed to 
be very convenient 
purpoſe. Abd indeed I found. by many 


kite 051 a, 


pop ſend you, or any other I have uſed, or, obſervations, whoſe ſucceſs you may command 
ſeen, if they may be accommodated with f, 121 fight of, that if this leather were a ſubſtance 
3 room, and 112 artificers, that will as little obnoxious to e as a ſpunge, 


; aeſens, » 
Me a ma- 
groſc grolcope, 


EE ripe 
E like, as a ſtatical 


— Lach an one as may be . 
tained, and ſet up in a little room, 


it would, by N 1 * emil- 
ſions of the wi fitte matter, 
2 * Wo EI d employ for A hygro- 


n arge, taking all things together, I found no 


made and e I thought it me be body ſo convenient for my purpoſe as a ſpunge; 


of ſome uſe, 


dust 


com of oh 


aſt e 055 


if, among the 


everal forms 


of 1 chat] had in my mind; I choſe out a drachm of 
micht be aa. fered. it. 


ez that bein 
CR by its s ſimplicity, as ſome others 


ial F hich ill, * 
ally to thoſe, ene por fe — 7 75 5 5 9 5 Ka gs qo dye 


imate of oF worm of it, [we. weighed 
ne . and having ſut- 
it Was 

held in the air, not Doty Inka whilſt the weight of 


by their claborateneſs ; eſpecially, if we con- the water would eaſily make it run out, but 
| fider, that, as ſlight an inſtrument as it ſeems, till it dropped fo very ſlowly, that a hundred 


it may be applied to various uſes, ſome of 


__ N 


Ir I ſhould be here told by one, that grants 
the preferableneſs of ſtatical hygroſcopes in the 


Eaberal, phat APR ITE 
— pitch . ms ie. weight 
may vary, when —— e che ar is 
conſiderably altered, as to dryneſs and moiſture, 
and that perhaps, ,amang theſe, ſome one 
may be dund, thar may imbihe. the aqueous 
Faak of the alt better than our: ſpunge 3 
ſhall not reſolutely, deny. it, and. therefore a 
fall feave you to make trials with what other 


be 2 vou 9250 355 Nel 1 12 55 5 — 


the e gel to de Nee 


one, that ſeemed not the leaſt premiſing. 1 
know, that common, or ſea-ſalt,. will much 
telent in moiſt air, and ſalt of tartar will do 
ir much more; but then thoſe falts; 1 
the latter, will not ſo eaſily; as they ſhoul 
part with the queous corpuſcles they have 
once imbibed, and are in other regards, (which 


it were not worth while. to inſiſt On,) leſs con- 


venient than a ſpunge. I made trial alſo with 
lute-ſtrings, which were purpoſely. choſen very 
lender, that they might have the greater ſur- 
face, in reſpect of their bulk: theſe I found, 
at firſt, to 
the moiſture of the air, but afterwards, they 
did not continue to anſwer my expectation, 
1 cauſed, likewiſe to be turned but of a light 
wood a cup, which, that it might leſs bur- 


den a tend er balance, had, inſtead of a foot, 


nom to ſome what 3 Pe 
dracheng; * 


is it ſeemeè 


ü other 


12 19 880 yy 
ſtatical hygroſcopes, I made trial of more than 


o very well, as to the imbibing of 


was reckoned after one drop, before another 
then puttin oP the bane it had 

n veighed in b — as its 
dimenſions were ram 9 the eye, Jo its 


weight was increaſed upon the ſeals, ampunti 
and 


one drachm of ſpunge, though 
her ſo fine as the portion we 
had we ae out for our hygroſcopes, did imbibe 
and retain ſeventeen times its weight of water.] 

Now, when 7 is reſolved to employ a 
Arne there will not 5 to be much 12 


the turning it into a bygroſcope. For, 
having weighed 10 When 2 A a mo- 


derate temperature, it requires hut to. be put 
EE e bit 
ended on à gibb A call it, or ſome 
% . W nd ſtable. Mee For the 
being carefully. counterpoiſed, at firſt, 

Aan a metalline weight (becauſe that alter 


not ſenſibly with the ; cutie of the air) it will, 


by its decrement, or increaſe of weight, ſhew, 
how much the neighbouring air is grown drier, 
or moiſter, in the place, where the inſtrument 
is kept. The weight of the hu may be 
greater, or leſs, according to the bigneſs and 
goodneſs of the balance, and the accurateneſs 
— defire in the diſcoveries it is to make you. 

For my 8 pet though I have, for curioſity's 
ſake, wi tender ſcales employed, by : 
good while, bi half a drachm off punge, and 

ound it to anſwer my expectation well car ; 
and though, when I uſed a bulk divers times 


as great, in a ſtronger, but proportionabiy leſs 
accurate balance, I found not experiment 
fuccefsleſs ; yet, after tri wich 7 Wi quan- 


tities of ſpunge, I preferred, both to a greater 
and leſſer weight, that of a drachm, as pot 
being heavy 51 to overburden, the finer 
fort 5 dint cakes, and yet great W 

hl 


ann 


| wor a cok ON « Sp app widen of 

"Or, TIE Li) with half a 
r a: 

mw AFM ſuch — 92 128 arc (wherein | 

f ee do he ſtill kept ſuſpended 

ö EN made rx yes As; my te- 

moves and accommodations would permit, 


ſometimes in the ſpring, and ſometimes in the 
autumn, and ſometimes alſo. in the ſummer 
and winter. But nevertheleſs, it would be very 

elcome to me, if you, and ſome of your 
5 e be pleaſed to make trials your- 
ſelves, and compare them with mine, and e- 
ſpecially take notice, if you can, whether; in 
e eee Mp re 


. 2 ee a W 
preceding winter, and ſubſequent 


ſpunge itſelf; L having not hitherto diſcovered 
any; In the mean time, to invite you to give 
yourlelves chis trouble, after I have told you, 
that having, once, Anon divers removes, had 
.the opportunity to x bs, drachm of ſpunge 

ſpring, and a great 


ox 149 6 not think my pains loſt, though 
divers of the obſervations they afforded me 
have unhappily been ſo, among many other 
memorials abqut experiments of differing kinds; 


notwithſtanding which unſeaſonable loſs, I ſhall 


venture to ſuggeſt ſome things to you, that 
occurred to me about the utilities of the en. 
ments 10 am treating of. "47 
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UTILITIES of HYGROSCOPES. 


ur el b pe pee ge 
vneral, or particular; the former is al- 
moſt coincident with the qualifica- 


1 be wiſhed for, and aimed at, in * 


inſtrument itſelf; the latter points out the p 
ticular applications, that may be made o 
when it is duly qualified. Of each of eſe, f 
ſhall briefly ſubjoin what readily occurs to 
me. 

The aneh uſe of a hygroſcope is * To 
6”! eſtimaze the changes of the air, as to moi- 

<«'fture,” and drynets, by ways of meaſuring 
« them, eaſy to be known, een and 
« communicated.“ 

1 might here t chat as theſe are the 
principal things, that have been deſired in hy- 
groſcopes, fo 18 obvious, from the deſcrip- 
tion and account we have given of our inſtru- 
ment, that cheſe advantages belong to it in no 


hygroſcapes, as will perform. all theſe things in 
pc 55 ever ie may ſeem to a mental 
contriver, will, I fear, prove no eaſy taſk to 
thoſe, that really attempt it. To theſe things 
I might add, that if ſuch allowances be made, 
as what I have repreſented may invite you to 
t, the qualifications lately mentioned, as 
efirable in a hygroſcope, may, in a tolerable 
meaſure, be found in ours, when we ſhall come 
to mention the particular uſes of it. And as 
for that of conveying to others the obſerva- 


der, that the things I employ to meaſure the 
degrees of dryneſs; and moiſture in the air, be- 


ing grains, 1 2 of * and greater weights, 


tions made with it, you may pleaſe to conſi- 


1y, or after a due manner, is wont to be in no 


the acceſſions of moiſture, which the ſpunge 
receives, or the loſſes, that it ſuffers, can be 


eaſily, and at the ſame time, both found and 


determined. And as the weights employed to 
determine theſe differences are eaſily procura- 
ble; ſo the obſervations made with them 
may (together with patterns, if it ſhould be 
needful, of the weights themſelves) with the 
ſame facility be communicated by letters e- 
ven to remote parts. In which conveniency, 
whether, and how far, our inſtrument has the 
advantage of that made with an oaten beard, 
and ſome others, that I have employed, I leave 
you to conſider. 


I might farther alledge on the behalf of our 


inſtrument, that whereas, beſides the qualifi- 


cations above-mentioned, there is another, 
namely, durableneſs, which, though not ſo ne- 


ceſſary to conſtitute a hygroſcope, yet is neceſ- 
very deſpicable degree: and that to make ſuch ' 


fary, as will ere long appear, to ſome of the 
conſiderableſt uſes of it: and whereas ſuch a 
durableneſs is wiſhed, as may not only keep 


the inſtrument from having its ſubſtance rot- 


ted, or corrupted by the air, but may alſo pre- 
ſerve it in a capacity to continue pretty uni- 
formly its informations of the air's moiſture, 
even when that increaſes very much, or laſts 
very long; whereas, I ſay, theſe things are 
much deſired in a hygroſcope, our ſpunge 
ſeems herein preferable to the oaten beard, 
lute-ſtrings, &c. For in thoſe, and the like 
bodies, the ſelf· contracting, or relaxing power, 
(as it is ſuppoſed) or the diſpoſition to imbibe, 
and part with the moiſture of the air uniform- 


very 


5 von x noting, of the! ſabſtance of che 
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Bur nou theſe, and the like ſpecious 5 quiry ſeems the more. dubious, becauſe the 
things, may be repreſented"in "favour of dur ſame changes of the atmoſphere may, upon 


7. 


ſtatical hygroſcope; yet, to deal ingenuouſly differing accounts, have either the like, or 


with you, 1 much fear, that it will be very dif- quite contrary operations upon theſe two in- 
ficult to bring either ſtatical ones, or perhaps ſtruments. Fer in ſummer, when the at- 
any other, to be ſo complete, as to ſatisfy a moſphere is uſually heavier, the hygroſcope is 


haps eaſily aſſent te my opinion, if it were got u the north-weſt, may make both the 
too. tedious to entertain you with all the ſpe · moſphere and baroſcope lighter, whereas ſouther- 
culative doubts and ſcruples, as well mechani- ly winds, eſpecially if accompanied with rain, 
cal as phyſical, which my accuſtomed diffi- often make the atmoſphere lighter and the 
dence has now and then ſuggeſted to me. But ſpunge heavier. And on the other fide I ob- 
becauſe ſuch a ſceptical diſcourſe would be too ſerve, that eaſterly winds, eſpecially when they 


tedious, and alſo ſomewhat improper, to be begin to blow in winter, though a rap of 
J 


propoſed by one, that would recommend hy- their dryneſs, they are wont to make the hy- 


groſcopes, I ſhall only now take notice of one groſcope lighter, yet they are wont, at leaſt 


great imperfection, which all, that I have been Pere ar the weſtend. of Lende, to make-the 


acquainted - with, are. liable to; namely, that baroſcope ſhew-the. air to be heavier. It were 
men have not yet found, nor F ſo much likewiſe fit to be obſerved, particularly by 
as dreamed of ſeeking a ſtandard of the dry- thoſe, that live on the ſea-coaſt,. whether the 


neſs and moiſture of the air, by relation ta daily ebbing or flowing of the ſea do not ſen- 


Which hygrometers. may at firſt be adjuſted, ſibly alter the weight of the hygroſcope. It 


and ſo be compared with one another, as we were very well worth while alſo to take notice, 
ſee many, of thoſe ſealed thermoſcopes, that at what time of the day or night, ceteris pari- 
have been made and juſtned by Mr. Shozgrave, bus, the air is the moſt danip and moſt dry, 


the dextrous operator of the Royal Society. and not only. in ſeveral parts of the ſame day, 
1. deny not, that, by virtue of a ſtandard to but in ſeveral days of the ſame month; eſpe- 


eſtimate moiſture by, I have endeavoured to cially on thoſe days, wherein the full and new 
remedy this inconvenience; but, as my hopes moons happen And this ſeems a more hope- 
were but ſmall, ſo neither was my ſucceſs great, ful way of diſcovering, whether the full moon 
but I am not ſure, that happier: wits, or I my- diffuſes a moiſture in the air, than thoſe vul- 
ſelf, at ſome other and luckier time, may not gar traditions of the plumpnels of oyſters and 
more proſperouſly attempt it. In the mean ſhell-fiſn, and brains in the heads of ſome ani- 


While, perchance, you will not think it alto - mals, and of marrow in their bones, and di- 


ether nothing, if the trifle I preſent you, per- vers other phænomena, which, as I have ſhewn 
orm, at leaſt, ſome of the things deſired in a in another paper, it is not eaſy to be ſure of. 
hygrometer leſs imperfectly, than any you have It may alſo be noted, whether monthly ſpring- 
yet met with. And that you may not be diſ- tides, eſpecially when they fall out near the 
couraged by what 1 have lately acknowledged middle of March or September, have any ſen- 
of the defects of ſuch inſtruments, I think it ſible operation upon our inſtrument. 
6 COS SE AAS oor nc SB: ood) 
any inevitable defects, a hygroſcope, and even _. u bas 

ſuch a one as I now. preſent you, may be made To know, how much one year and ſeaſon is dryer | 
rr do Kere. a Log e moiſter than anthir. 
VVV T* HIS. cannot be ſo well performed b 
LS ee oa 1 the hygroſcope made of an oaten beard, 
Static Pe re 3 if they, that have made uſe of them more than 
0" ER : e differing — n n 1, do complain with reaſon, that after ſome 
— wy anFReE. "tha (for I cannot tell you. preciſely how | 


IT may be uſeful for divers purpoſes, to many) they begin to dry up and ſhrink; ſo 
I know, both that the air is wont to be leſs that their ſenſe” of the 1 _ 
e e moiſture 
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another:” "And if the weight of the fpunge at 
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deribiy ry, be taken for ſtandard, à perſon, 
chat ſheuld think it worth his pains, m 


_ / compiting how many days at ſueh an Hour, 
and be much, at that hour; it was heavier or 
lighter- chan che ſtanqdard, and alſo by com- 
. OTE WW 20 * 4 * Wo 4 a7 n L Bos ö | . 6 
paring the reſult of ſuch an account in oe 


+ 


ther year, 


* bes] » x * 
A 8 5 2 s 8 ; 1 5 — 1 N ö \ ; N 
> 1 e } NN \ 9 | 


, 


enten their curioſity in 
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e the changes of the tem- 


Ls to- winds, either by our whole inſtru - 
ments, or (perhaps better and more ſafely) by 
the ſpunge alone, which may be taken off an 


hung by a ſtring; for as long time, as is thought 


fit, in the wind, and ther reſtored to its for- 


mer place. For I found by removing it into 


the wind, that it ſoon received a very conſidera- 
ble alteration in point of weight, as alſo it 


1 year with he reſult of the like account it ano- did, when removed out of 4 room into a gar - 
 affiſted to make a more particular den here the ſun ſfnined; for though the ſea- 


and near eſtimate of the diffeting temperature ſon were not warm, it being then the month 


af che air, 1 to wwolſture and dryneſs, in one of January yet in three quarters of an hour 


year than in another; and in any dotreſpondent 


ſeaſon or month, 'affigned in each of the two 


poſed. And hö much the'collation, 


the ſpunge loſt the 24th part of its weight. 
We may alſo in ſome caſes uſefully ſubſtitute 
to a ſpunge a ſomewhat broad piece of good 


or continuance of ſuck obſervations, both ir 


ſneeps-· ledther diſplayed to the wind. For 


the ſane” plack/" and alte ih Uiffering countries this having, by reaſon of its thinneſs (or very 
aud elimarss; «may be of Uſe de phyſicians in ſmall depth.) in proportion to its' breadth, a 
_ referenceto:thoſe diſeaſes, fete the mviſture- very large ſuperfieies immediately expoſed to 


and drynels of the air has mücft intereſt; and the wind, we found it to be notably altered 


ie hulbandmian'rs* foreſee whitt Raſons will thereby; in ſo much, that half an ounce of 


prove friendly or unkind to ſuclr and ſuch ſoils well prepated ſheeps· leather, (that we had long 


and vegetables" it nüt be the Werk of time employed" as an hygroſcope) being kept an 


> teach us, though in the mean while We have hour in à place, Where the ſun-beams might 


: 


reaſon to'deſpair, that the uſcs be be made nor bear upon it, did, in a ſtrong wind, vary 


of ſuch obſervations may prove Confiderable.  in-thatſhort'time an eighteenth part of its ori- 


And the rather, "becauſe if by help of the re- ginal weight. But though I think it very poſ- 
ſult of man obſervations men be enabled to fible to make ſuch obſervations of the tempe- 


temperature of 1 year, or even of 4 ſcaſon;'it enough” prove ſo true as to be uſeful, at leaſt 
may advantage not H rei and ple. to thoſe, chat live in the places where they are 


foreſee] (though'at no great'diftance off) the © . particular winde, as will frequently 
wen, bot ocher profeſions of men, Who ke. made; yet I am of opinion, that, eo be able 


ceive much profit'or prejudice by the dim ness to fettle rules any thing general, to determine 


or exceſſive moiſture of the ſeaſons. And not with ary certainty the qualities' of winds, ac- | 
to mention thoſe, who cultivate hops, ſaffron, cording to the corners, whence they blow, as 


and other plants, that are tender and bear à from the eaſt or weſt, north - eaſt, ſouth-weſt, 
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gre 
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in order to the providing of foundations, whereof the firſt is; that winds, that blow from 


* 


whereupon to build predictions, it may not be the ſame quarter, are not in ſome countries of 


amiſs to regiſter the number, bigneſs, and du- the ſame quality, that they are in moſt others, 


ration of the conſiderabler ſpots, that may at the wind participating much of the nature of 


this or that time of the year happen to appear, the region, over which it blows in its paſſage to 


or be diſſipated on or near the ſun, or to take us. At the famous port of Archangel they | 
notice of any extraordinary abſence” of them, obſerve, that whereas a northerly wind, almoſt | 
and to obſerye, Whether their apparition, or every where elſe without the tropicks, pro- 


dimpation, produce any changes in the hy- duces froſt in winter, there it is wont to he at- 


find, that eminent aſtronomers have caſually + this wind comes over the ſea, Which lies north 


obſerved great dryneſſes to attend the extraor- from that place; and on the contrary, a 


dinary abſence or fewneſs' of the ſolar ſpots. ſoutherly wind, blowing over a thouſand or 


And thoſe perſons, that are aftrologically given, twelve hundred miles of frozen land, does ra- 


we, os 51 ther 


at price; ſuch a foreſight, as we are ſpeak- &e: there will be a great deal of warineſs re- 
of, may be of great uſe to ſhepherds; Who, quired; and he, that as not ſome competent 
land, are oftentimes much ſxill in phyſicks and coſmography, will caſily”' 
damnified;” if not quite undone, by the rot of be ſubject to miſtakes in forming his rules. 
ſheep, Which uſually. happens through exceſs To countenance which advertiſement, I ſhall 
of maiſture in certain months of the year. And now make uſe but of theſe Ywo conſiderations, 


groſcope: which curioſity I ſhould not venture tended with a thaw, ſo as to make the eves to 
o propoſe,” but that (as 1 elſewhere note) I drop. Of which the reaſon ſeems to be, that 
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e's ae jm brought. a {along wich it, But, 
; b things, ag tele I have,ngtleifure. to in: 


tige, in very ſem wards, af ſome other qpera · (an 


tions of differing; weathers, on dun — 4 
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... teams of differing natures, as thoſe of water, 
ſpirit of wine; chemical oils, and perhaps new 
t kinds of ſubſtances (ſuch as we have not yet 
taken notice of) in the air, in which I confeſs, 
he I ſuſpect there may fometimes be diſperſed 
ſhave ob coopuletey; that I do ner yen well know 
- What to think of; For I have more than ende 
| obſerved (not without ſome wonder) the hy- 
not wpat to be kept, the weather being extra - _ groſcope not to be affected with the alteration 
ordinarily foggy : this marning, being brought of weather, anſwerably to what the manifeſt 
Into the former room, though now the weather. conſtitutions, or variations of it ſeem plainly 
be clear (yet nat frafſty} it appears to have to require: whether unobſerved eorpuſcles per- 
ones in weight about eleven grains; yet it formed this, by making the other ſteams in 
n loſt two grains by ſtanding in this room point of figure, or ſize, incongruous to the 
all the while jn the balance,] minute pores of the ſpunge, and ſo unfit to 
3 Ree: 3 enter them; or by diſſipating, or otherwiſe 
2 0 procuring þ wi, 3 of more of the watery 
Toa bene in 4 chanter the r if "the ws Particles thun they could eouiteryail, T now 
ns Sgt Kern . an ine don And kent dare but by old. 
„ cCiating this inſtrument with the thermoſcope, 
1 5 3 „ ſome others, that may be pro- 
INHIsð is eaſily done, and the more eaſily, poſed; it might be fo ae as to help 
if the room be ſmall. For in ſuch cham- us to foreſee divers conſiderable things, that 
bers, I. have. often obſerved a moderate fire to either are themſelves. changes. of the aim or are 
alter the weight of the inſtrument, placet at wont th be conſequences of them © as ſickly 
diſtance from it, after it had been well kindled and healthful conſtitutions of the air, both as 
but a. ver little while x. but im wet weather, 4 tos man, and. cattle:;, and healthful; barren; or 
the fire were not. ſcaſonably. renewed, with-frefh plemiful, ſeaſons in: particular places os c 


ben the docs ' of. it, waulth, in no long, time, trieg and. perhaps alſo firong hurricancs,. 
degin to. be: diſce = 


ible. by the. inſtrument. carthquakes, inundations and their ill effeRs, 
„ I 4 4 »..,. Eſpecially: thoſe: accidents, that: degend? much 
s E, F. . | upon the.ſurchange of the air,, wich» other. ex 
eh an halations. and mdiſb vagours, which: operate be- 
ſore: ſenſibh upon. our inflrument;, anditheret 
e eee 
fore theyy arrive. ab that height, that makes 
them formidaBle..metcors. ' And. if it · were but 
the. foretelling approaching rainz, this. very 
thing mays, on. divers occaſians, prove- very 
ſerviceable,, and. recommend: our. inſtrument, 
whicht: often receives: much earlier: impreffions 
from the. ſteama, that ſwim. up and down in 
the. air,. than ur ſenſes· do.; ſo that · Lhave · been 
able to foreſee a ſhower of rain, eſpecially: in 
dry: weather, a not inconſiderable· while: before 
it. fell: | „ 
yneſs tat A n. here Libould.diſmiſs our ſuhject, which 
55 iced... I will not trouble yu. with ſome Thave already dwelt on longer than I deſigned, 
ſoruples,. which, I. confeſs, the. conſidæration of but that remembering, a- caution I. gave you, — 
this uſe..of. ant ĩuſtrument . ſuggeſted. tome, be- when I was. ſpeaking of! winds, I think it bur 11 
 Gule, L. have not. now the leiſum ta diſcuſs fit to add two or three: lines, to keep you from 
them, I had thoughts to try, whetherz, and . being, by that advertiſement diſoouraged - from 


endeavouring 
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what happens the moſt uſually in obſervatiot rally eb and flow: at ſuch times, and i in ch 
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give us an account of, be made appear to bt more invaded by the moiſt particles of the air, is the 


 s commonly believed; ir will not be from my of their pores, which nay be concluded from 
T prov to preſent you here ſome inſtances, that their hairineſs, or theit ſweat or both/ And 
ave 


leſs tender, and leſs -curtoully Se iel than faliy as almoſt any be 


contrar: ee elbe by bd uf ehis 

> being acciticarlly. maſtered: and fawn: 
me more powerful cauſe or that hap 
p for chat Mme to invade. the. Air. "A. 
2 Enbw,.:thattides do fbr the main correſpone 
theory ypothe- with the motions of the moon, (Whoſe phaſe: 
, that is itſelf: ratiomal; be found 2 are therefor argued from them,) and do g 


opiral o 


biervations, as 
heſcs. For us — — 


it ought not lightly to be reſected, or i moch meaſures, as the that has been g 
_aslaidaſide, we find n that correſpondency, requires ; but yet ke 
_ inſtances, that ſeem to call-irin queſtion. 'For men find, chat in this, . that Particular har- 
it is very poſſitle, chat the — 4 ee eee 
ds, and other N . 
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K a meh | dp is Aue cannot uce any 
 groſoopes . . if. that quality of the © ſenſible ads of prod 
Air, which theſe inſtruments are uſeful to TAT the ſleins of N may de eaſily 


werful, and have conſiderabler effects, than more probable, becauſe of the numerouſneſs 


led me to think, that the effects of . the I formerly obſerved to you, that I found 
moiſture of the air may be conſiderable, not ſheeps- leather to imbibe the moiſture of the 
only upon men's health, but upoth ſubjetts far ir, and encreaſe in wei 7 bo as plegti 
to it. . 
you* will "ally bp to ſhew you, ' 2 cloſer mem- 
e branes, and which: nature made to be imper- 
iry, but vious to ſuch a liquor as urine itſelf, may be 
moiſt air itſelf, or rather thoſe huthid cor- affected by the * 7 s of the air, T ſhall ad, 
puſcles, (chiefly: of an aqueous" nature,) that that having pi taken pieces of bladders, 
Me ad ane rove to and fro, in dur common fine and well blown, and, as far as appeared, 
Air. * et 0 apt ee Fix] * * of A very cloſe contexture. „and counterpoiſed 
F A the moiſtufe of the ai air may have them in a good'balance, L found, according to 
no ſmall influence, and Nr 48 bad one, up- expectation, that they would conſiderably en- 
on men's healths, is tha "though ex- creaſe their weight in oi and looſe it again 
perience did not ſo often teach us, T ſhould in dry weather; fo that 1 might have employ- 
venture to argue from what I have obſerved of ed the moſt membranous art of a 
the operation of moiſt air upon the dry and (for I thought not fit to make uſe of the neck 
firmly contex parts of animal, and even in or the ra) Part) to o mike A tarical by- 
we red "eos" for want of time, or other 2 We” 
4 * 49 4. | 4 | by R ; AxD 


Human | bodies.” Bur T"hope 


beck 4 , 4 , 
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1 FR Error * * Kin Mots rukk 
xy as for other membranes and fibres, 1 
by occaſion” to take notice, 


| mall have by and 
en of Odin ve bong Gorge Frey artificially 
| wreathed together into gut- ſtrings, they 
imbibe enough of the moiſture the-air to be 
broken by it. And I remember, 1 form 


w heavier in moiſt air. 

Ax p whereas bones are by al confeſd tobe 
the firmeſt and ſolideſt parts of animals, and as 
it were, the pillars, by which the fabrick is ſuſ- 
rained ; yet it ſeems, that eyen they may be 


pierced into, and ſenfibly affected by the 


moiſture of the air. For I remember, that 
having cauſed the ſkeleton of a human body to 
be ſo made 


that, by the help only of ſlender wires artifi- 


cially ordered, . motions, which the muſcles 


| mile of the bones of a living body, might be 
well imitated in the ſkeleton,” 1 obſerved, that 
though in dry and fair weather the flexures of 
the limbs might be readily made, yet in very 


moiſt weather the joints were not eaſily bent, as 


if the parts were grown ſtiff and rigid ; which 
ſeemed to proceed hence, that moiſt particles of 


the air, having plentifully infinuated themſelves 
at the pores into the bones, had every way diſ- 


tended them, and thereby made the parts bear 
hard againſt one another, (which they did not 

at all before) at the junctures or articulations. 
Bur it will be the more readily believed; 
that the moiſture of the air may operate conſi- 
derably upon the tender and curiouſly contrived 
bodies of men and other animals, if, proceed- 


ing to the obſeryations I chiefly deſign, I make 


it appear, that the moiſtening particles, that 
rove up and down in the air, are able to exer- 
eiſe a notable (and, if 1 may ſo call it, a me- 
chanical) force, even upon inanimate and inor- 
ganical bodies: which may well 'fuggeſt a ſuſ> 

on, that hygroſcopes being the proper in- 
ny to e a quiality in the hp dey 
efficacy reaches farther than is commonly taken 
notice of, they may in time be found uſeful to 
divers other purpoſes, beſides thoſe, that relate 
to the health of —_ 

'Tnar wood, eſpecially whey it his been 
ſeaſoned, is 4 Wlid of a ſtrong and firm con- 
texture, if 1 it were not obvious by the daily uſe 
made of it in building ſhips, houſes, &c. might 
be ealily concluded from the' weight or force 
required to alter its contexture; by making any 
conſiderable,” or, perhaps, ſenſible compref- 
ſion of it. And yet that wood may ſuffer a 
kind of divulſion of the multitude of its parts, 
and be manifeſtly diſtended by aqueous corpuſ- 
ples getting into its pores, - I remember, 1 


00. this experiment. I got a piece of 
ound and feafoned wood of about an inch (or 


may feſtly too little to 


ring again. 


—— 


by a famous and very ſkilful artiſt, 


an inch and half) in diameter, to be by a ſkil- 


ful artiſt made cylindrical, and alſo a ring of 
ſome ſolid matter, as braſs or ivory, to be ex- 
actly turned to fit this cylinder, ſo that it might, 
without much eaſe, or much difficulty, be put 
on and taken off again: then we put the 
turned piece of Wood'h into fair Water, 280 left 
it to ſoak thete for many hours; at the end of 
which it was viſibly {walled : and though 1 
—_ now tell-you, {for want of 'a paper con- 


ng that- — how ant it Was 
"YR. III. 


in the other; and then, putting 
the water, I obſerved, that tho? for a while, 


encreaſed in diameter, yet I well remember, 
the increment was conſi 


iderable, and that the 


\ 
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ring, that was Je to it before, was mani 


= again upon it, or with 


its orifice to cover the whole baſis of the dif- 


erly tended cylinder, which afterwards being dried 
told you, that 1 had obſerved lute-ſtrings Wo 


m-the air ſhrunk into a capacity of entering the 


notice, that the great intumeſcence of the wood 
was not produced -all at once, or ſoon after it 


And in this experiment I took | 


was put into water, but it ſwelled by degrees, 


and lay ſoking there many hours, before it ar- 
nved at its utmoſt diſtention, the aqueous cor- 
a 7690 requiring, it ſeems, ſo muc 
nfinuate themſelves ſufficiently into the wood; 
which argues, that the internal parts were like- 
wiſe affected, though, when even they came 


time to 


to ſwell, they had a good thickneſs of wood | 


about them to hinder their dilatation, _ 
I expect ng ſhould now tell me, that this 
diſtention 0 


ter it ſelf, and not by the humid vapours of the 


ſo firm a body was made by wa- 


air. On which occaſion 1 might repreſent to 


you, that by the ſweating (as men commonly 
call the adheſion of wateriſh drops to the ſur- 
face) of poliſhed marble and ſome other cold 
and ſmooth bodies, that ſometimes happens e- 


ven in the heat of ſummer, if they be cold, 


and the ambient air be moiſt enough, it appears, 
that both in hot weather the air may be plenti- 
fully ſtocked with aqueous yapours, and that 


theſe vapours need to do no more, than con- 
vene together, to conſtitute viſible and tangible 
And on this occaſion, if I were ſure I 


water. 
had not told you of it already, I ſhould ſub- 


vulgar error of thoſe, that think the adhering 


drops, lately mentioned, to ſome come from in- 


ternal moiſture derived by its preſſion, or percola- 
tion, from the' marble or the other body they are 
faſtened to; and at the ſame time I ſhall ſhew 


{what is not wont to be imagined) that in the 


heat of ſummer the air is furniſhed with invi- 
ſible and yet aqueous ſteams. The 
I long ſince tried in winter with ſnow and ſalt, 


Join an experiment, which would detect the _ 


riment 


included in a glaſs veſſel, and then put to dif- 


ſolve in a balance. But becauſe neither ice 


nor ſnow is at all eaſy to be come. by among us 


in England in ſummer; and becauſe at that 


ſeaſon, the air in fair weather is preſumed to 


be dry as well as hot, I choſe, within ſome 


days of Midſumtner, and in clear ſun ſhiny 


. to make the following trial. 


Wie took a pint glaſs· bottle, and having put 


inte it a convenient quantity of water (for 


room muſt be left for the ſalt) we placed them 


and four ounces of beaten ſal armoniack in 


one ſcale of a good balance, and a counterpoiſe 


the zquilibrium remained, yet when the fri- 
gorific mixture had ſufficiently cooled the out- 


fide of the bottle, the roving vapours of the 
air, that chanced to paſs along the ſurface of 
the veſſel, were, by the contact of that cold 
body, arreſted, and turned into a kind of a 


dew, which from time to time made the ſcale, 


'that held the glaſs, preponderate more and 


more, and at length the drops growing greater 


and g 8 ran down in ſmall rivulcts the 


5 K ſides 


the ſalt into 


* 
** 
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ſides of che laß, [and in left thim an Hñobt, by 


my eſtimate, the condenſed ſteams amounted: 


to near à drachm, which weight / was: after- 
_ wards much encreaſed within about two hours 
more: whereby it ſufficiently appears, both 


that this dew came from without, (ſince if it 


had been a tranſudation, it would not have ad- 
ded weight to the ſcale, that received it,) 
and that there is, even in clear ſummer wea- 


ther, a vaſt number of moiſt particles diſperſed 


through the air, ſince in about an hour's time, 

ſuch a multitude of them, as the liquor pro- 
to conſiſt of, and may 
by heat be actually reſolved into, could in 
courſe come to touch ſo ſmall a ſurface, as that 
tained the frigorific mixture. For the reſt of 
the veſſels ſurface was not cold enough to con- 
denſe the vapours into liquor. But to return 
to what we were ſaying of wood ſwelled by 
water; becauſe, notwithſtanding theſe conſide- 


rations,” I am willing to allow, that the experi- 


ment of the cylinder does not fully come home 
do our purpoſe, and that I produced it not fo 
much to prove directly the force of moiſt air, 

as to countenance what I am about to ſay, by 
ſhewing, what a ſufficient number of aqueous 
corpuſcles may do in the ſolid wood they pene- 
trate, I ſhall now add _ 3 mw 
theſe particles may exerciſe upon ſolids, when 
they Greats the form of vapours. 


Tur in this form the multitude, figures, 


and motions of theſe inſinuating particles may 
enable them to diſplay no ſmall force in their 
operations on ſome bodies, we have one in- 
ſtance, that often happens, though but ſeldom 
reflected on; in the breaking of the ſtrings of 


muſical inſtruments, firſt brought to a good 


tenſion, upon the ſupervening of. rainy wea- 
ther. For the cauſe ſeems to be, that the va- 
pours, that then wander through the air, inſi- 
nuating themſelves into theſe ſtrings, (which 
the muſician often; forgets to let down or relax 
after having ſkrewed: them up,) diſtend and 


ſwell them, and thereby endeavour to ſhorten 
them, and that ſo forcibly, that they not ſel- 


dom break with a ſmart noiſe and great vio- 
lence; which, becauſe it happens without any 


that ſuch ſtrings break of themſelves. But to 
take no farther notice of this popular ſurmize, 
j we conſider, how much weight ſome of thoſe 
bigger ſtrings, eſpecially of baſe viols, that 
have been obſerved to break in rainy weather, 
will require to: ſtretch any of them to a rup- 
ture, you will eaſily be induced to think, that 
this operation of the moiſt air exacts, and 
therefore argues more than a languid force. 
Bo r here, probably, you will tell me, that 
the inſtances you expected were concerning 
wood, which is a far ſolider body than gut- 
ſtrings. To this I ſay, that the newly- recited 
inſtance belongs direftly to the title of this 
paper, and, being above referred to, ought 
not to be pretermitted. And as to your ex- 
pecting I concerning wood, I might 
content myſelf to refer you to what is obſerved 
about the uneaſy opening and ſhutting ſome 
doors well adjuſted to the door-caſe in very 
rainy weather, But though this obſervation 


me; and that it may alſo ha 
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favours my deſign, yet I had rather give you 
inſtances in wood, purpoſely and caretully Faw 
ſoned. And therefore I ſhall now inform you. 
of..theſe two things; one, that I found. by 


 counterpoiſed in a good balance, would grow 
ſenſibly heavier in wet weather, and lighter a- 


gain in dry; and the other, that, to ſatisfy 


myſelf. yet further, I conſulted. an ancient mu- 


ſician, to whom I had once been a diſciple, 
and a famous organ- maker, to know, whether 
they had not obſerved, that the wood itſelf, 
&c. of muſical inſtruments, would receive 
ſuch alterations from the moiſture of the air, 
as might be diſcerned by the ear? upon which 
enquiries, the maſter of muſick anſwered me, 
that though metalline ſtrings will not change 
with the weather, like gut- ſtrings; yet vir- 


ginals (for inſtance) though furniſned with 


wire-ſtrings, will, for the moſt part of them, 
(for ſome he has obſerved to be fo well ſea- 
ſoned, that they are not altered by the wea- 
ther,) be out of tune in wet weather, the 
ſtrings generally then affording their notes 
ſharper than they ſhould, or are wont to do. 


And the organ-maker confeſſed to me, that, 


upon great changes of weather, divers organs 
would (after they had been long ago tuned) 
grow out of tune, and that not only the wood- 
en pipes would be thereby ſwelled, but the 


metalline pipes untunſeſe. | 

Bur 7 bodies be of ſuch a conſtitution, as 
not only to admit, but aſſiſt the operation of 
the moiſt air, the penetrancy and efficacy of 
this may be found much more conſiderable 
than in the fore- going inſtances, For there 
are ſome kinds of thoſe marchaſites, that yield 
vitriol, which, whilſt they lie under ground, 
or are covered with the ſea- water, on whoſe 
ſhores they are, in ſome places, to be found, 
retain a ſtone- like hardneſs, and are often taken 
for meer ſtones; and yet ſome credible perſons, 
that are converſant about vitriol, have caſually 
obſerved, that theſe, being expoſed to the air, 
would, in tract of time, be ſo penetrated by 
the moiſt particles of it, though perhaps not 
meerly as moiſt, that (probably by the help of 


the vitriolate corpuſcles they met with among 


viſible efficient, men commonly think and fay, the ſtony matter) theſe hard and ſolid marcha- 


ſites are brought to ſwell ſo much as to burſt. 
That this will happen to ſuch kind of ſtones 
(though they be of a cloſe and heavy nature) 
by the help of rain, experience has perſuaded 

| even to very 
hard and ſtone-like marchaſites, {or many are 
not ſuch,) when they are meerly expoſed to 
the air, I am apt to think upon |S trials of 
my. own, For from ſhining marchaſites, 


though. but kept in my chamber window, 


T have had vitriolate effloreſcencies, that 
ſeemed to be produced by the action of 
the piercing moiſture of the air upon the 
mineral. And I remember, that very hard 


and heavy lumps, that were of a marchaſiti- 


cal ſubſtance, though not at all gliſtering, 
which ſeemed to be ſtony, were ſo diſpoſed to 
be wrought on by the air, that though they 
were kept partly in, my own chamber, and 

artly in other covered places, yet in no Ve! 
long time they were ſo penetrated by the moil 
Ie EE cor- 
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of the air, that they were not onl 
rit, but broken into man Jones) inſomuc 
that many of them did of themſelves fall off 
from one another, and ſeveral of the divided 
| portions would'cafily be crumbled betwixt one's 


moſt parts, than on, or near their outſide. So 
that, when I conſidered how great, an external 
force would have been requiſite to make ſuch 
a commitiution of minerals ſa-folid and hard, 
it was obvious for- me to look upon the air's 
moiſture, as capable, when it meets with fitly- 


diſpoſed bodies, to exerciſe a far greater force, 


than is wont to be conceiver. 
To theſe phænomena I might add ſome 

others to the ſame purpoſe ; but becauſe the 

marchaſites, and other bodies, required to the 


roducing of them, are not eaſy to be come 
by, and che ſucceſs often exacts a good length 


of time, I ſhall conclude this paper, by ſub- 


joining a far ſhorter experiment, that I deviſed 


not only to ſhew in general, that the moiſture 
of the air may have a conſiderable efficacy, 


burt to aſſiſt a virtuoſo to make ſome eſtimate 


in known meaſures of the mechanical force of 
the aerial moiſture, And though I now find, 
to my trouble, that I want ſome of the notes, 
that concern the circumſtances, and the pro- 
oreſs of the trial, yet enough having eſcaped 


to furniſh me with the following account of it, 


what I ſhall ſet down, may, I hope, at leaſt 
put you.in the way of repairing my misfortune, 


to ſhrink in rainy weather, though clogged 


with a weight faſtened. at the lower end, I it to be riſen a quarter of an inch, or more, and 


was diſcouraged from attempting the following 
trial, by conſidering, that the weight would 


ſtretch the rope, and-conſequehitly hinder: the 


prefumed effect of the air's moiſture to be per- 
ceived. For I ſuppoſed, that after a time, 
this unuſual ſtretch of the rope would ceaſe 
and when the weight, as ſuch, could not 
lengthen it any more, it would then be capa- 
ble of being contracted or relaxed, accordin 

as the weather ſhould be moiſt or dry, and ſo 
afford me a kind of. hygroſcope. Upon theſe 


grounds, I firſt cauſed a rope, that was about 


twenty or twenty-two yards in length, but of 


no great thickneſs, to have one of its ends 


faſt ned to an immoveable body at a conveni- 


ent height from the ground, and then cauſed 


a pully to be fo faſtened to another ſtable body, 
at the diſtance of eighteen, or twenty yards 
from the firſt, that the rope, reſting upon the 


pully, lay almoſt horizontally. But to the end 


of that part of the rope, which from the pully 
reached within two or three foot of the ground, 
was faſtened, by a ring, a leaden weight of at 


leaſt fifty pound. To which was allo faſtened ' 


a light index placed horizontally, whofe end 


moved along an erected board, which, by tranſ- 


verſe lines, was divided into inches, and parts 
of inches, reaching both a good way upwards 
and downwards, that the index might, within 
thoſe bounds, have room to play up and down, 
according to the alterations of the weather. 


_— And of ſome of theſe.I-have obſer- 
with pleaſure, that a vitriolate ſubſtance th 
was produced more copiouſly in their inner- 


about the F third part of an inch. 
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in a garden, though partly under a pent-houſe, 
that the rope might be more expoſed to the 
air, than it would have been within doors ; and 
two of three days, if I miſ-remember not the 


ie rope to the utmoſt ſtretch it was able to 
give it, after which, it began manifeſtly to 


rink, and lengthen, according to the wea- 


ther. And I find, in one of my notes, that 
once I looked, when I was ready to go ta bed, 
upon the ſuſpended weight, and marked, how 
low it reached upon the divided board; and 
that a great part of the night having been 
rainy, looking again about half an hour after 


eight in the morning, I found the cord fo 


ſhrunk, that the weight was raiſed above five 
inches, and yet the day growing dry and windy, 
and ſometimes warm, the weight had at night 
ſtretched the rope more than the moiſture had 


contracted it the day before. | | 
AFTERWARDS having procured a far great- 


er weight, but therefore unapt to be near fo 


much raiſed, I ſubſtituted it in the place of 


that formerly mentioned; and having ſuffered 
it to ſtretch the rope as far as it could, I made 
and regiſtered ſome obſervations, two where- 


of having been preſerved, I ſhall tranſcribe 
them Juſt as I find them. * 1 


June the 4th. AT half an hour after nine 


of the clock at night, I looked upon the hun- 
dred pound weight, that hung at the bottom 


of the rope, the weather being then fair, and 


| ine, a mark being put at that part of the erected 
-- THINK1NG-1t then probable, that ropes 

themſelves. would conſiderably imbibe, and dil- - 
- miſs the 'moiſture of the air, and that fo, as 


board, where the bottom of the weight touch- 


ed I perceived the ſky, a while after, to grow 


cloudy and overcaſt, but without rain; where- 
fore, going to view the weight again, I found 


looking on my watch, perceived there had paſ- 


{ed an hour and quarter fince the mark was made. 


June the 6th. BEIN O not well yeſterday, 
the weight was obſerved by two of my ſer- 


vants, and it then reſted. at the eleventh inch 
of the erected board. This morning, about 
eight of clock, I viſited it myſelf, and found 
it to be riſen about half a quarter of an inch 


above the eighth inch, the morning being 


cloudy, though the ground very dry and duſty. 
The weather being more overcaſt, within ſome- 


what leſs than an hour afterwards, I viſited 


the weight again, (ſome ſcattered drops of 
rain then beginning to fall) and found it to 


be riſen about half an inch above the newly- 
mentioned eighth mark. How much more 


the rope would have been contracted in ſuch 


laſting moiſt weather, as uſually happens in 
winter, I cannot ſay, having been reduced to 
break off the experiment, upon a removal, I 
was, long before that ſeaſon, obliged to make. 

I am ſorry I cannot add my other obſerva- 


tions; but theſe I hope may ſuffice to let you 


ſee, that the force of the air's moiſture is not 
ſmall, ſince it could raiſe ſuch a weight as an 
hundred pound, eſpecially conſidering the ſlen- 
derneſs of the rope it affected. For having 
meaſured the diameter near the weight, I found 
it (as one of my notes informs me) to be but 


THI. 


time, were ſpent, before the weight had brought 


423 


75 Ir being then ſummer, chis trial was made 
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HEN 1 ſhall have told the reader, theſe papers ſo long by him. For he "OY 
that the following diſcourſe was writ- for 5 years the deſires of perſons, that 
ten in the year 166g, while the have much power with him, and ſu preſſed 
author, to avoid the great plague, that then the 4 * diſcourſe, whilſt he feared it 
in Landon, was reduced, wi many others, might be ifapplied by ſome enemies to ex- 
to go into the country, and frequently to pals ical) philoſophy, that then made a noiſe 
from, * to place, unaccompanied with moſt againſt it, without fuffering theſe papers to 
ill not, I preſume, be thought come abroad, till the addreſſes and encomiums 
the. mention of ſome of many eminent foreign virtuoſi, and their de- 
= from 24 writers, as his memory ſug- ſire to be admitted into the Royal Society, had 
geſted them, he did not annex in the mar- dufficiently manifeſted, how. little its reputa- 
ent the preciſe. places, that are referred to. tion was A, de or like to be endangered, 
And upon the Fame ſcore, it ought not to by the attempts of ſome envious or- miſin- 
Fs jug that he has not mentioned ſome formed perſons. And to this reaſon muſt be 
late diſcoveries and. books,” that might have added the author's backwardneſs to venture a- 
been pertinently taken notice of, and would broad a diſcourſe of an unuſual nature, on 
well have accommodated ſome parts of his which account, among others, he declined to 
diſcourſe ; ſince things, that may thus ſeem to have his name prefixed to it; though now 
have been omitted, are of too recent a date to the book is printed, he finds cauſe to fear, that 
have been known to him when he writ. - But it will not be long concealed ; ſince he meets 
if it be demanded, . why then a Sax fi- with ſome marginal references to other tracts 
niſhed ſo long ago, did not come abroad much of his, which (theſe papers having long lain 
ſooner? I ka acquaint the reader, that it by him) he forgot to have been ſet down for 
was chicfly his real concern for the welfare of private uſe, and which ſhould not have been 
the ſtudy he ſeems to depreciate, that kept expoſed to publick e e 


; ; | « 
* | | 


4 A4 Taft! 


ET is, nigh hh 
| wo Br 2 
. whe penn gas 3 the following 
oy ON (0) it to 

that ſome will aſk, for what 2 — 
of this nature was written at all; and that 
others ill bs diſpleyiad, that jþ ys been mi 


den by me. 
„ Pn induce- 


be in 


med 
„zn divers, places — 


01 ut the beginning, and at th cloſe, the mo- 
1 5 that invited me to put pen to paper, are 
ſufficiently expreſſed. | And though ſeveral 


| be hes 88 uliacly ap lied, and (if, I 
= * Saz ) approprard to the perſon, * 


ied to yet that under-yaluation, 

e him from, of the ſtudy of 
93 1 is not his 15 alone, but is 
grown ſo rife: amon 


otherwiſe 1 
Gn) as) perſons, eſpecially. f chers of e 


ſh the 1 diſcourſe were much 
15 ſeaſonable than I fear it is. 
Bur I doubt, that ſome en, who would 
not think a diſcourſe of this nature needleſs or 
uſeleſs, may yet not be pleaſed at its being 
written by one, whom they imagine the ac- 
ceptance his endeayours haye met with, ought 
| rang ta ſpend. his whole time in cultir 
that natural keen, which in this 
would 0. quit the preceden- 
8 nag a think it may wel challenge, before 
G pi of learning. 

1 am not unſenſible of the favourable recep-' 
tion, that the philoſophical papers I have hi- 
chert ventured abroad, have had the happi- 
neſs. to receive from the curious: but I ho — 
they will not be diſpleaſed, if I repreſent, t 
La no lecturer, * profeſſa 8 Lc vor 

e ever engaged myſelf, by any 
made to the, algen. to confine myſel 7 
to write of any other ſubjeft 3, nor is it W nd 
able, 1278 what 1 did, ar may Write, ta gra- 
_ tily othe men's, curiolity, ſhould deprive me 
of mine — — and confine me to one 
3 3 eſpecially, ſince there are divers per- 
ſons, for whom I have a great eſteem and 
kindneſs, who think they have as much right 
to ſollicit me for compoſures of the nature of 
this, that they will now have to go abroad, as 
the virtuoſi have to exact of me phyſiological 
pieces. And though I be not ignorant, that, 
in particular, the following diſcourſe, which 
ſeems to depreciate the ſtudy of nature, may, 
at firſt ſight, appear ſome what improper for a 
perſon, that has Ry written to ſhew the 
excellence and uſefulneſs of it; yer I confels, 
that upon a more attentive conſideration of 
the matter, I cannot reject, no, nor reſiſt their 
reaſons, who are. of a quite differing judg- 
ment, 

Ax D 1. My condition,. and my being a ſe- 


. cular perſon (as * "—_ ) are looked upon 
Vor. Ul. 


ments my pen was gee] 2 9 48 


VV 


religious books in general, it has been obſerv- 


ed, that thoſe penned by lay- men, and eſpe- 
cially gentlemen, have (ceteris paribus) = . 


better entertained, and more effectual, than 
thoſe of ecclefiaſticks. And indeed it is no 


vanities of the world, ſhould be the more 


and yet decline, the . to enjoy = 
tifully themſelves the pleaſures they diſſuad 


| bo Yin And (to come yet cloſer to — 


preſent purpoſe) though I will not venture to ſay 
with an excellent divine, that whatever comes 


out of the pulpit, does with many paſs but for 


the fooliſhneſs of 2 yet it cannot well 
be denied, but if all other circumſtances 
be equal, he is the fitteſt to commend divinity, 


4 profeſſion it is not; and that it will 


e 81 
have ar I need not tell you, —— to 


Pre. 
valent for being preſſed by thoſe, who have, 
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great wonder, that exhortations to piety, and 
diſſuaſions from vice, and from the luſts and 


Cm add to the reputation of almoſt any 5 


ſtudy, and conſequently to that of things di- 


vine, that it is praiſed and preferred by thoſe, 


whoſe condition and courſe of life exempting 
them from being of any particular calling in the 
common - wealth of learning, frees them from 
the uſual tem to partiality to this or 
that ſort of, n 

gaged to magnify, le it is ee 
their intereſt, or becauſe it is expected from 
them; whereas theſe gentlemen are obliged to 


commendi it, only becauſe they: really loveand 


value it. 

Bur there is another thing, that ſeems to 
make it yet more fit, that a treatiſe on ſuch a 
ſubject ſnould be penn'd by the author of this: 


for profeſſed divines are ſuppoſed to be buſied 


about ſtudies, that even, by their being of an 


higher, are confeſſed to be of another nature, 


than thoſe, that treat of things corporeal. And 
ſince it may be obſerved, that there is ſcarce 
any ſort of learned men, that is more apt to 


undervalue thoſe, that are verſed only in other 


parts of knowledge, than many of our mo- 
dern naturaliſts, (who are conſcious of the ex- 
cellency of the ſcience they cultivate,) it is 
much to be feared, that what would be faid 
of the pre-eminences of divinity above phy- 
Gology, by preachers (in whom the ſtudy of 
the latter is thought either but a preparatory 
thing, or an excurſion) would be looked upon 
as the deciſion of an incompetent, as well as 
intereſted judge; and their undervaluations 
of the advantages of the ſtudy of the creatures 


wauld be (as their 3 the enjoyment 


of the creatures too often is,) thought to pro- 
ceed but from their not having had ſufficient 
opportunities to reliſh the pleaſures of them, 
But theſe prejudices will not lie againſt a per- 
ſon, who has made the indagation of nature 
ſomewhat more than a parergon, and having, 
by a not lazy, nor ſhort enquiry, manifeſted, 

5 L. | how 
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, wa. and can reliſh the delight 
it affords, 5 
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5 auen notice of bythe virtuoli, . Kod it —4 = 
4% miloſoph their "miſtreſs "will 
! den if not ee 
4 ay 4 lady of 4 J0 Wer rank be- 
\F inferiority of the ſtudy of nature is 
1 aer y a perſon, Who, even whilſt he 


aſlerts it, continues if not a "paſſionate, an af. 
fiduouscourter' of Miture: (>) that; as far as 
his example can reacli, itenay ſhew, that as on 
the one ſide a man need not be acquainted with; 
or unfit to reliſh the leſſons taught us in rhe 
bod of the creatures, to think them leſs ex- 
 cellent than choſe! chat may be learned in the | 
doole ef this rpehes 5 th) off the Ether- 
the preference of this laſt book is very e 


= 


the firſt. $9460 
Au ir any ou here object; Gr tht 
are ſome paſſages, wich I hope are but 
| few, that ſeem a little roo unfavourable to the 
© ſtudy of natural things; I might alledge for 
„„ my . the great difficulty, that there muſt 
de in comparing two ſorts of ſtudies, both of 
which a man much eſteems, ſo to behave one's 
ſelf, as to ſplit a hair between them; and ne 
ver offend: either of them: but T will rather re- 
Wm that in cn kind of — as the 
it m be hoped, ita- 
- blereaders A er, not only what 1 W, 
but on what occaſion, and and with what deſign it 
i delivered: Now it A by che ſeries of 
5 the following diſcourſe, that the gray ror] 
S. - r rp a0 Was 
. Fa | upon as a perſon, both very to the ſtu- 
dy of nature, and ſomewhat prejudiced : 
that of the ſeripti o that L Was not always 
| to treat with him, a wich an indifferent man, 
5 but 1 the advice 
| caſes by the wiſe} I Was (to uſe Ariforle's ex- 
1 to bend the crooked ſtick: the contra · 
way, in order t6' the bringing ie to be 
it; and to depreciate the ſtudy of nature 
bone beneath 
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great over. valuer to a juſt eſtimate of it. And 


now _ then to make uſe of the cont 
had of the peripatetick and vulgar p hiloſophy 
and in ſome” paſſages to ſpeak of em more 
ſlüghtingly, than my uſual temper — 


—— wr . , 4,4 i 25 
_ C 2 * 


and hs 1 would be forward to-do on another 
occaſion 3 that, by ſuch a complaiſance for his 


= opinions, 1 — haye riſes to "argue wi 
—_ RS him from mw” 


As: Arne Rega. 


Te e e e be mt 


with an high elteem and an os fy of 


very ous,” db fene Witty i 


to aper, a LC anced to be in à very unſet- 
Far 


_ as for tliat of my friend, 1 thought it woul 
given in ſuch 


its true value, to reduce a 


[ | do gain the more upon him, 1 allowed myſelf 
1 ry pt he 
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80 T to return to the motives, that᷑ were by 
to, the publication of 
have notAianed them 
together 3 _ have 


and look upon the nobleſt and wit Evi 
ments of che underftanting, as of! 
F 
Ir is not, that 


be Kid, and bach le hat 1 have Had Occa- 
Fon to fy here will "make pro 


N 


ſelytes of thoſe; 
that are refolved againſt this being made fo- 
and had rather deny themſelves the excellente 
a 1 ge; than allow; that there ca 


cellent, than What they think 
e bur T defpair not, that 
hat is here hepreſented, may ſetve to fortify 


in b eſteem of divine truths thoſe, tha 
Have 5 4 jult veneration. f for chem, 
ers from: duced” by injuri- 
ns, to 
undervalde that kind of knowledge, dar * 
as well the moſt excellent in itfelf, 4s the moſt 
conducive to man's bappineſs. And for this 
2 I am the {eſs diſpfeaſed to Nee, chat the 
vie Lene is ſwelled to a bulk far greater 
than its being but 4 letter promiſes, and Fa 
* firſt intended. For I confels, chat When 
the occaſion happened, that made me put pen 


| "(which J fear has had too much 
influence on what T have written) ſo T did not 
— 4 che infiting” near fo long upon my 

as T have done; but new things ſpring- 
ing up, if I may fo ſpeak, under my pen, 1 
was content to allo them room in my paper, 
becauſe writing as well for my own farisfactio 54 


not be uſeleſs to " by before my own ens 28 
well as his, thoſe confideratins, that ſeemed 
proper to Jultify to myſelf,” as welk as to him, 

erence I gave "divine" truths {before 
— ological ones) and to confirm” myſelf in 
the eſteem Thad for them. And though 1 
freely confeſs, that the following dd diſcourſe doth 
not confiſt' of nothing but ratiocinations, and 
conſequently is not altogether of an uniform 
contexture; yet that will, T hope, be thought 
no more that was fit in a diſcourſe, deſigned | 
not only to convince, but to 


uade: ' which 
if it rove ſo happy as to do, as T hope the 


er will 8470 5 no cauſt to regret the trou- 
writing it. oo 


ref reading i it, o I mall not 232 chat of 
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TW. Hoped you had known me better, than 
to doubt in good earneſt, how I reliſhed 

1 the diſcourſe your learned friend enter- 

tained us with. yeſter - night. And I am the 


more troubled at your queſtionꝭ becauſe your 
quiring, 12 


way of. en how much your friend's 
courſe obtained of my approbation, gives me 
cauſe to fear, that you vouchſafe it more of 


yours than I could wiſh it. But before I can friend, makes me fear you may look on it with 


ſafely offer you my ſenſe of the diſcourſes, a- 
bout which you defire to know it, I myſt put 


you 


ſhew à great deal of wit, when he ſpeaks 


like 2 naturaliſt, only of things purely phy= 


ſical; and when he is in the right, ſeldom 


wrongs a good cauſe by his way ef managing | 


it. But as for thoſe paſſages, wherein he gave 
_ himlelf the liberty of diſparaging the learned 
Dr. N. only becauſe that doctor cultivates theo- 


egal, as well as phyſical ſtudies, and does 
both oftentimes read books of devotion, and 


\ ſometimes write them; I am not ſo much a 


. -* courtier, as to pretend, that I liked them. :* Tis 


true, he did not deny the doctor to be a learn. 
ed, and a witty man, as indeed the wiſe provi- 
dence of God has ſo ordered it, that to ſtop the 

bold mouths of ſome, who would be 'eaſily 
tempted to imagine, and more eaſily to give 
Hut, that none are philoſophers, but ſuch as, 


like themſelves, deſire to be nothing: elſe our 


nation is happy in ſeveral men, who are as emi- 
nent for humane, as ſtudious of divine learning; 
and as great a veneration as they pay to Moſes, 
and St. Paul, are as well verſed in the doctrine 
of Ariſtaile, and of Euclid; nay; of Epicurus 
and Des Cartes too, as thoſe, that care not to 
ſtudy any thing elſe. But though, for this rea- 
ſon, Mr. N. had not the confidence to deſpiſe 
the doctor, and ſome of his reſemblers, whom 
he took occaſion to mention; yet he too plain- 
Jy. diſcloſed himſelf to be one of thoſe, who, 
though they will not deny, but that ſome, who 
own a value for theology, are men of parts; 
vet they talk, as if ſuch perſons were ſo, in 
ſpight of their being religiouſly given; that be- 


u in mind, that they were not all upon ohe 
ect, nor of the ſame nature: and 1 am 
his ſervant to acknowledge, without 


ng in chef Spinion; ch 2 Hein, char 4 
an muſt hade very great abilities otherwiſe, 
to make amends for the diſadvantage of valu- 


ing ſacred ſtudies, and ſurmount the diſparage- 


1 
7 ; 


ment it procures him. Wherefore, ſince this 


diſdainiful humour begins to ſpread, much more 


than 1 could With it didy among different ſorts 


of men, among whom I ſhould be glad not to 
find any naturaliſts; and ſince the queſtion you 
aſked me, and the eſteem you have for your 


very favourable eyes; I ſhall not decline the 
opportunity you put into my hands of giving 


you, together with a profeſſion of my diſlike 


of his practice, ſome: of my reaſons for that 
diſlike ; and the rather, becauſe I may do it 
without too much exceeding the limits of an 
epiſtle, or thoſe which the haſte, wherewith I 
muſt write thib, does preſcribe to me. For 
your friend does not oppoſe, but - under- 
value theology; and profeſſing to believe the 
eripti "(rich I fo far credit, as to think he 
believes himſelf when he ſays ſo) we agree up- 
on the principles': ſo. that I am not to diſpute 
with him, -as againſt an atheiſt, that denies the 
author of nature, but only againſt a naturaliſt, 
that over-values the ſtudy of it. And the truths 
of theology are things, which I need not bring 
arguments for, but am allowed to draw argu- 
ments from lem. 
Zo r though, as I juſt now intimated, I de- 
ſign brevity z yer, for fear the fruitfulneſs, and 


importance of my ſubject, ſhould ſuggeſt things 


enough to me, to make ſome little method re- 
quiſite to keep them from appearing confuſed z 
I ſhall divide the following epiſtle into two 
diſtinct parts. In the former of which, I ſhall 
offer you the chief poſitive conſiderations, by 


l which 1 would repreſent to you the ſtudy of 


divinity, as preferable to that of phyſick': And, 
in the ſecond part, I ſhall conſider the allega- 
tions, that I Grete your friend may interpoſe, 
in favour of natural philoſophy. From which 
diſtribution you will eafily gather, that the mo- 
tives on che one hand, and the objections on 
the other, will challenge to themſelves diſtin 
ſections, in the reſpective parts 'whereto they be- 
long. So that, of the order of the particulars 
you will meet with, I ſhall not need to trouble 
you with any further account, 
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b s myſelf chen, without, any. PICTON 
; © the things themſelves, that I mainly. in- 


I Jufficient for. Not only the ſcripture tells 
. 1 "That his greatneſs is incomprehenſible, and Pf. as, 
Wa 1 OE T n e; his wiſdom. is inſcrutable; That he — 
rc himſelf to look into (or upon) the heavens and ;. 
the earth; and, That not only this, or that Plc i 
man, but all the nations of«the world are, . 15 
compariſon. of him, but like the: ſmall drop of 
& bucket, or the ſmaller duſt of a balance: 
but even the heathen philoſopher, who wrote 
that eloquent gd de Mundo, aſcribed to Ari- 
he ſtudy of theological truths Fetle. in his riper years, ſpeaks of the power, 
. - And wiſdom, — mol of God, in terms 
= m4 8 E & 11 0 * 8 ite less lofty, though neceſlarily inferior to 
; r 1 3 50h hs | ſ infinitely bm 2 ſubject ; which they, that 
N. F*Y the. excell ere think they can, eſpecialſy without revelation, 
the object we are invited to oontemp Wade underfiand, do very, little under- 
05 CV 
2 daity, can t there is no | ur per ob that, 
10 * on 9H 18, COM e, in point of to. the Pe of God there needs no 
noblenels, to the e an attributes of J. jet $a 'than natural n and I "readily 
'The fouls of inquiſitive: men are. ſo confeſs, being warranted by an apoſtle, that 
curious, to. E the nature and condition of the word 28 G * not to the hea- Rom. 19 
{pirits,.as | 1 the Ae deſire to diſcover then \hilolophes and that ſo much know- 
0 mu other {piritual ſub- ledge of God. is attainable by wu. ono 
INCES, den He Lk of . bas prevailed ture, e nl as to en 
With too many ito. 7 den ways of attain- exerciſ x: moe. tha of th —— 
Ing { action 3 and many have choſen, rather r hat noleſeof ſtudies, plants thei 
to venture the | ſelves within the being no proficients in it, injurious to them- 
power of dæmons, than remain ignorant whe- ſelves, as well as to their maker. But notwith- 
ther or no there are any ſuch beings: as I have ſtanding this, as God knows himſelf infinitely 
learned by the private acknowledgments made better = purblind man knows him, ſo the 
me of ſuch unhappy (though not unſucceſsful) informations he is pleaſed to vouchſafe us, touch- 
attempts, by divers learned men, (both of other ing his own nature, and attributes, are exceed- 
Profeſſions, and that of phyſick,) who them- ingly preferable to any account, that we can 
{elves made them in differing places, and were give ourſelves of him, without him. And, me- 
perſons neither timorous, nor ſuperſtitious: (but thinks, the differing proſpects we may have of 
This only upon the by.) And certainly that heaven, may not ill adumbrate to us the dif- 
man muſt have as wrong, as mean a notion of fering diſcoveries, that may be made of the at- 
the deity, and muſt bur very little conſider the tributes of its maker. For as though a man 
nature and attributes of that infinitely perfect may, with his naked eye, ſee heaven to be a 
Being, and as little KA nature and infirmities very glorious object, enobled with radiant ſtars 
of man, who can imagine the divine perfec- of ſeveral forts; yet, when his eye is aſſiſted 
tions to be ſubjects, whoſe inveſtigation a man with a good teleſcope, he cannot only diſcover 
a 


a wand NY 
| His _ FR never ave th Hum; 
N ets, which he could ſee before, 


Wt 


- 4 Kit. wr 12 bare reaſon, well im 
ud, will face co minke a pong nh A 
Poros attributes in the deity ; yet the fame 


Feen, when aſſiſted by revelation, may enable 
a man to diſcover far more exttliencics in God, 


undd Perceive them, he contemplated before, 
far greater and more diſtinctly. And to 1 — 


how much z dim eye, Muminated b 3 {C * ” 
1 


tures, is able- to diſcover of the divine pe 
| leckions, and how unobwious they are to 
Moſt pierc OF rpc eyes, that enjoy 
but che N dun Bg t of nature; we need but con- 
_ - Kider, how much more Kieabſe conceptions 
uud exprefiions' concerninj 


(ech as anciently the and Romans, 
and now. the Chinefes and Faſt-Indians) and 
among the eminenteſt of the wife men and 
philoſcphers themſelves, (as Ariſtotle, Homer, 
| kh ov Eicurns, and others.) 

\-  By$1Dxs$ that the bock of ſcripture diſ- 
cdoſes to us much 

-G6d, than the book of nature, there is another 
object of gur ſtudy, for which we muſt be en- 


rely belwlden ts Meth for though we 


way 2 fomething of the nature of God by 


die It of reafon, yet we muſt owe the know- 


_ Kilge of his will, or poſitive laws, fo his own 
 Keveldtion. » 
2 princes \ and Wiſe men have been to inform 


wiſe and enen legillators partly by the fr 
t travels of the ancient ſages nnd + philoſo- 
80 foreign countries, too bſerve ther laws 
ad pore, as well a8 bring home their 
_ and partly by thoſe royal and ſump- 


nts pes, at which that great and learned 
h Pholomens Pbiladel A ſtuck not to 


copy of the law of Moſes, 
_ Whom n Nene but as an eminent legilla- 
tor. But (certainly chat, and other laws re- 
corded in the Bike, cannot. but appear more 
noble and Worthy objects of eutiolity to us 
N 190 3 er g ah 
den author man- 
Kind, e hs ie” ea c 
Hot but have a Far perfecter knowledge of "the 
nature of man, than any other of the law-givers, 


by have had. 
Bor chere is a farther diſcovery of divine 
matters, wherewith we are alſo gratified by 
for beſides what the ſcripture teaches 


us of tf es ths Wi of God, it contains 


divers hiſtorical accounts (if I may 10 call them) 
of his thoughts and actions. The great Alex- 
ander thought himſelf nobly employed, when 
he tead the Gretian actions in Homrer's verſes ; 
and, to ng the ſentirnents 6f great and wiſe 
pris ue ar occaſions, is a curio- 


b lagi: and fo worthy of an inquiſitive - 


fl, tht he Tote den bus be more 


appear to him much bigger, and more di- p 


of Zelopbebad. 
God are to met 
Wich in the 3 of thoſe fiſhermen und 
others, that penned the new teſtament, and 
thoſe i Mibrath Chriſtians, chat received it, than 

Among the moſt civilized nations of the World 
' twixt God and 


more of the attributes of 


nſelves of the conſtitutions 8 7 by by th 


mate of their 


21 * 
2 a 0 
. * al 
9 * 


. thin 2Amitea, fot chiming from the 


© refioter parts of the exth, to . the wiſdom = 


of VO. Now te $45 pture does in many 
lads give our curioſity a ber lo) ren, 


HIS 21 Ny ſatisfaction 
n 


he queen of 930 0 coul 27 ; 
for in many des it does, With great Clearneſs 


and ingenuity, give us accotints of what God 
hath declared of his own thoughts, of 
dives e perſons and thikigs, and 1 
he, that knows and commands all 


was pleaſed to fa and db uf n partiey 1 3. 
tobe Of this fort off 85 ks rs re- 


LOR e corded t6 have been aid by God to Noab, WS it Genef; vi: 
the ſinful world's ruin, and that] aſt mais; preſer- 


vation; and to Moſes in the 928 of daughters Numb. 
And of this ſort are e Con- vii. 7. 
ferences, mentioned to have paſſed be 
God and Abimelech, e Abrabam's Gener 
Wife ; betwixt God and Frabam, touching xx. 
the deſtruction of Sodom; etwixt, God. and Genel. 
Solomon, about that king's y choice; : be-xviii. 
Fonah, about the fate of the! Kings 
8 city of the world: and above all theſe, nah 1 
ſe two ze and matchleſs paſſages, the : 
one in the firſt book of Ning, touching the, kin 


ſeducing ſpirit, that Udertock t ſeduce alls wel. m 


8 ; and the other, chat yet more wonder- ver. 19. 
relation of what paſſed bervixt God and Sa- Jeb. 
tan, wherein, the deity vouchſafes, not only. tos, 7, &. 
praiſe, but (if I may fo with reverence) Job ii. 3. 
to glory in a mortal. ” A the being admitted 

to the knowledge of theſe traf ns of ano- 

ther world, (if 1 may ſo call them) wherein God 


has been pleaſed to diſcloſe himſelf fo. 


nd we may gueſs, how curious much, is an advantage afforded us by the 6 


ture, of fo noble a nature, and fo kita 
e utmoſt improvement we ourſelves can 


make of our own reaſon, that, did the ſcripture 


contain rt Book, that were very conlider- 
able, yet Bat k would highly deſerve our 
curtain and gratitude... ' 


Ah g op this occaſion, I muſt by no means 


leave unobſerved another advantage, that we 


have from ſome diſcourſes made us in the bible, 
fince it tov highly, concerns us, not to be a very 
great one; an and it is, that the ſcripture declares 


do us the judgtticht, that God is pleaſed to 


make of ſome F e men, upon 12 eſti⸗ 
e and deportinent. For thoug 
reaſon alone, and the grounds of religion in 


general; may ſatisſy us in ſome meaſure, that 


God is good and mertiful, and therefore it is 
likely he may pardon the fins and frailtics of 


men, and accept of their imperfect ſervices ; 
or all of them put ter can be con ceived | 


yer beſides that we do not know; whether 


he will pardon, unleſs we have his promiſe of 
it; beſides this, (I ſay) though by, vertue of 
general revelation, ſuch as is pretended to in 


divers religions, we may be affured, that God 


will accept, forgive, and reward thoſe, that 


ſinc ey him, and perform the conditions see Heb. 
of lp Ae og whether it be expreſs, or im- v. 9. 


plicite, chat he vouchſafes to make with them; 3 al _ 
yet ſince it is he, that is the judge of the per- 
formance of the conditions, and of the ſincerity 

of the perſon; and ſinge he is omniſcient, and 


a Kaghoidrns and fo may know more ill of us, Ads i. 21. 


than even we know of curfelves ; F concerned 
3M con- 
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* x 


due appre enſions of the e happineſs 
or m 


Wn” 41. 0 


. 


even great 
i eaten 21 repented of) certain evidences, that a 


God's man was ſo 
| Vineere zs to de ted: But when he him- 
© felf s pleaſed to give clogiums (if I may wich 
- dye: 11 ſo ſtyle them) to David, Job, 


and to others after. they were dead, (and con- 
 ſequently having finiſhed their courſe, were 
. paſſed into an irreverſible ſtate) we may learn 


"with comfort, both that the performance of 
ſuch an obedience, as God will accept, is a 


thing really practicable by men; aid that 
ſins and miſdemeanors are not (if 
in the future life, Apd 


man ſhall never be happy i 


it ſeems to be for {ich an uſe of conſolation to 
frrail men, (but not at all to encourage licen- 

tious ones) that the lapſes of holy 

ſo SY recorded in the ſcriptures. ; And 
bating tho 
in the world, nor all of them 


perſons are 


divine writings, I know. no books - 
ut together, 
that can give a conſidering Chriſtian, who has 


ery of an immortal ſtate in heaven or in 


3 hell, fo gfeat and well grounded a conſolation, - 


as may be derived from three or four lines in 


7 St. John's s apocalypſe, where he ſays, „ That 


Kere 


ee ge ſaw in heaven a great multitude, not to 


| vi, 55 be numbered of all nations, and tribes, and - 


White robes, with palms 


. ſhould not m⸗ 


e people, and tongues, ſtanding before the 


„ 'throne,, and before Ws lamb, clothed in 
(the enſigns of 
« victory) in their hands z” and the praiſes of 
God and of the lamb in their mouths. For 


from thence we may learn, that heaven is not 
reſerved only for prophets, and apoſtles, and 
martyrs, and ſuch extraordinary perſons, whoſe 


ſanctity the church admires, but Ts, through 


God's goodneſs, | multitudes of his more im- 


perfect ſervants have acceſs thither. 
'Txoven the infinite perfections and prero- 


gaties of the deity be ſuch, that theology 


Itſelf can, no more than philoſophy, afford us 
another object for our ſtudies, any thing near 
ſo ſublime and excellent, as. what it diſcloſes 


to us of God; yet divinity favours us with 


ſome other diſcoveries, namely, about angels, 
the univerſe, and our own ſouls, which, though 
they muſt needs be inferior to the knowledge 
of God himſelf; are, for the nobleneſs of their an 
obſects, ot for their importance, highly pre- 
Ferable to any, that natural philoſoph * has 
been able to afford its votaries. 

Bur before I proceed to name any more 
particulars, diſcloſed to us by: revelation, it 
will be requiſite, for the prevention or re- 
maval of a prejudice, to mind you, that we 


the things we owe to revelation, by the im- 
preſſions they are wont now to make upon us 
chriſtians, who learned divers of them in our 


. catechiſms, and perhaps have ſeveral times 
met with moſt of the reſt in ſermons, or theo- 
logical books. For it is not to be admired, 
that we ſhould not be ſtrongly affected at the 
mention of thoſe. truths, which (how valuable 


ſoever in themſelves) were for the moſt part 
taught us when wer were either children, or 


too e to N and prize their excel- 


anitl, &c. . whilſt 1 were alive, . 


de our eſtimates of the worth of are 


„ ts ExPELuENCY 1 | 
' 1 Joh, Ut, conſcience may aue, doubt, whether in lency and i importance. "2 thae: though . 


wards they were preſented to our riper under- 
ſtanding, yet ik being by that 85 become 
familiar, and our not remembering, that we 
ignored them, IE them from 8 ny 
Vigorous is &y ions. on us. Whereas, if the 
ſame things been (with circumſtances evin- 
cing their truth) diſcovered to ſome heathen 
Philoſopher, | or other vertuous and inquiſitive 
man, who valued } important truths, and had 
nothing but his own reaſon to attain them with, 
he would queſtionlchs haye received them with 
Wonder and joy. Which to, induce us to ſux 
poſe we have ſundry Inſtances, both in 
records. of the primitive- times, and in * 
recent relations of the converſion: of men to 
Chriſtianity among the people of China, Japan, 
and other literate nations. For though bare 
reaſon cannot diſcover theſe truths,” yet when 
{revelation has once ſufficiently propoſed them 
to her, ſhe can readily. embrace, and highly 
value divers of them; which being here inti- 
mated once for all, I now. advance to name 
ome f the revelations themſelves. _ _ 0 
As p firſt, as for angels, I will not no queſ. 
tion, whether bare reaſon can arrive at ſo much 
as to aſſure us, that there are ſuch beings in 
rerum naturd. For though reaſon may aſſure, 
that their exiſtence is not impoſſible, and per- 
haps too, not improbable ; yet I doubt, = 
ther twere to meer ratiocination, or clear ex- 
perience, or any thing elſe but revelation, con- 
vey d to them by itnperfect tradition, that thoſe Math 
heathen nel a who believed, that there Dan Du i. 
were ſeparate ſpirits other than huinane, owed 10. 


that perſuaſion; and particularly as to good 14, Joh. i ri 
; ack, I doubt, whether thoſe antient ſages bad lid al 


any cogent reaſons, or any convincing hiſtorical ;;, 35 
proofs, or, in ſhort, any one unqueſtionable e- Col. i i 
viddence of any kind, to ſatisfy a wary perſon ſo 


much as of the being (much leſs to give a _—_ 1 


tler account), of thoſe excellent ſpirits. Where- Ws 
as theology is avg by the ſcripture to inform 


us, that not only there are ſuch { irits, but 1 
vaſt multitude 25 them; that — by made Man 


by God and Chriſt, and are immortal, and pro- vi ic 
per not their ſpecies; and that. theſe ſpirits u 
their chief 1 in heayen, and enjoy Mark. 
te viſion of God, whom they conſtantly p | 
en Em I „ without having os 2. King 
alſo theſe angels are Very \ Tk 
ö ent beings, and of fo great power, 
one of them was able in a night to 5 a walther 
army; that they have degrees among them- Da 
ſelves, are enemies to the devils, 3 
N zainſt them ; in oe e 
e ours, and yet diſappear in a trice; that 
ſometimes employed about h i 05 5 0.16 
and not only for the welfare of empires and Dans. 
kingdoms, but to protect and reſcue ſingle good 3: 
men. And though they are wont to appear in a n 
dazling ſplendor, and an 1 majeſty, , king 
yet they are all of them writs, em-vi. ! og 
151 for the good of de delt deſi heirs of Lat: 7 
falvation. And they do not only refuſe men sſudg 2 
adoration, and admoniſh them - y it untos. 
God; but, as they are in a ſenſe — 1D JeſusHeb. mY 
Chriſt, who was true man as well as God; ſole! 
they do not only worſhip him, a; call him ſim- | Res ui 


phy. 9 


© .*. * 


Fa & 4 2#! &@ 


. 
fight . 


Mark v. 


of THEOLOGY. 


T5 15 n eee were wont to do, the 
6. Lord, but ſtile themſelves fellow ee his 
7 diſciples 4 
1 e for che, other angels ough the 
Gentiles as well. philoſophers as others, were 


* adore them for true gods, and yet many of them 
to doubt whether they were immortal; the 


ſeripture informs us, that t 


16. ginated, but created beings ; that however a 
Mew: part of mankind worſhip chem, are 
Wicked Hand * ar ; 7 enemies ind, 
3. and ſeducers to "their ruin 
R i eee promote eu fen 
pet. v. 8, among men, yet they have ſome order among 

| 2 Cor. xi. themſelves, as having one chief, or leader; that 


— 


2 


tacy ; that their power is very limited, in- 


7: fomuch that a legion of them 3 inva 
or 7 contemptible a thing as a herd of ſwine, with- 
f Joh. ii. 5 leave from God; that 3 

1 angels, but good men, may, by reſiſtin 
Ee them, put them to flight, and the ſincere Chriſ- 
9. 10, 13. tians, that worſted them here, will be amo 


4*⁰ = 7. 10 that „N them hereafter; that their 
(Or Vi. ing immo will make their miſery ſo too; 
Matth. = they do chemſelves believe, and tremble at 
xv. 41- thoſe truths, they would perſuade men to reject; 

jan. 3- and chat they are ſo far from being able to con- 
2Pet. ii, 4, fer that ha 8, which their worſhippers ex- 
= 13 pect from them, that themſelves are wretched 


creatures, reſerved in chains of darkneſs to the 
judgment of the great day ; at which they ſhall 
be oomed to ſuffer everlaſting torments, in the 
company of thoſe wicked men, that they ſhall 
— . prevailed on. 
WI may farther conſider, that as to thin 
" corperial themſelves, which the naturaliſt c 
lenges as his peculiar theme, we may name par⸗ 
ticulars, and thoſe of the moſt comprehenſive 


which truths I ſhall content my {elf to give a few 
inſtances 7 in the world itſelf, or the univerſal 
aggregate of things corporeal; that being looked 
upon as the nobleſt and chiefeſt object, chat 
the phyſicks afford us to contemplate, = 
Au b firſt, thoſe that admit the truths re- 


vealed by theology, do generally allow, that 


world. I am not ignorant of what Anaxagoras 
taught, of what he called 1s; — (and Tully men- 
tions) in the production of the world; and that 
what many other Grecians afterwards taught of 
the world's eternity, 
tle, who does little leſs than brag, that all the 
a philoſophers that preceded him were of another 
mind. Nor will T here examine (which I elſe- 
| where do) whether, and how far, by arguments 
meerly phyſical, the creation of the world may 
be evinced. But whether or no meer natural 
_ reaſon can reach ſo ſublime a truth, yet it ſeems 
not, that it did actually, where it was not excited 
by revelation-diſcovery. For though many of 
the ancient philoſophers believed the world to 
have had a beginning, yet they all took it for 
granted, that matter had none; nor does an) 
of them, that I know of, ſeem to have ſo much as 
imagined, that any ſubſtance could be produced 


o far miſtaken 'about them, as to 


to have been eternal; and thoſe, 
they are not ſelf ori- 


they are evil ſpirits, not by nature, but apoſ- 


| hiſtorical 
nature, and greateſt importance, whoſe know - 


ledge the naturaliſt muſt owe to theology. Of 


God is not only the author, but creator of the 
was by 


is peculiarly due to Ariſto- 


411 
out of nothing. Thoſe, that aſcribe much more 
to God than Arſſtotle, make him to have given 


form only, not matter to the world, and to have 


but contrived the pre- exiſtent matter into this 


orderly ſyſtem we call the univerſe. _ 


' NxxrT, whereas very many of the philoſo- 


phers, that ſucceeded Ariſtotle, ſuppoſe the world 
at believed it 


to have been produced, had not the confidence 


to pretend to the knowing how old it was; 
unleſs it were ſome extravagant ambitious peo- 
ple, ſuch as thoſe fabulous Chaldeans, whoſe 


157 acecount reached up to forty thouſand cr 


thouſand years: theology teaches us, that 
the world is very far from beir 


ſo old by thi 
or forty thouſand years as t 1 2 — 


ey, and by very 


many ages, as divers others have preſumed : 


and does, from the ſcripture, give us ſuch an 


ſo account of the age of the world, that it has ſet 


us certain limits, within which 1 long a dura- 
tion may be bounded, without miſtaking in our 
reckoning, Whereas philoſophy leaves us to 
the vaſtneſs of indeterminate duration, without 


ng any certain limits at all. 


Taz time likewiſe, and the order, and di- 
vers other circumſtances of the manner, where- 
in the fabrick of the world was compleated, 
we owe to revelation; bare reaſon being evi- 
dently unable to inform us of articulars, that 
preceded the origin of the firſt man; and 


though I do not think religion ſo much con- 


cerned, as many do, in their opinion and practiſe, 
that would deduce particular theorems of na- 
75 Philoſoph 32 from this or that expreſſion of 


eems rather deſigned to inſtruct 
* a ip | eerie corporeal things. I ſee 


no juſt wen to embrace their opinion, that 
would fo turn the two firſt chapters of Gengſis, 


into an allegory, as to overthrow the literal and 
1338 And though I take 
the ſcripture to be mainly deſigned to teach us 
nobler and better truths, than thoſe of philo- 
ſophy; yet I am not forward to condemn 
0. A5 think the beginning of Gengſis 
contains divers particulars, in reference to the 


origin of things, which though not unwarily, 


or alone to be urged. in phyſicks, may yet af- 
ford very conſiderable hints to an attentive and 
inquiſitive peruſer. 

AnD as for the duration of the world, * 
the old philoſophers held to be inter- 
minable, and of which the Stoicks opinion, 
that the world ſhall 'be deſtroyed by fire, (which 
they held from the Jews) was phyſically pre- 
carious ; theology teaches us expreſsly from 
divine revelation, that the preſent courſe of na- 1 
ture ſhall not laſt always, but that one day this 5 vi- 
world, or at leaſt, this vortex of ours, ſhall © 1.6 ou 
either be aboliſhed by annihilation, or, which 
ſeems far more probable, be innovated, and, as It 
were, transfigured, and that, by the interven- N 
tion of that fire, which ſhall diſſolve and de- 7, 10, 13. 
ſtroy the prſent frame of nature: ſo that either 


way, the preſent ſtate of things, (as well na- 
tural as political) ſhall have an end. 


AN D as theology affords us theſe informa- 
tions about the creatures in general; ſo touch- 
ing the chiefeſt and nobleſt of the viſible ones, 
men, revelation diſcovers very plainly divers 


very 
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| phers nothing elfe but e's or laughter. 


divets other things about the origin and con. 
„ dition of wen's Bodies; as, that all, mankind 
is the ofÞpring of one man and one woman; 
26. that the Py wotnan was not made of the lame 
matter, nor after the fame manner as the 
man, but was afterwards taken from his fide; n 
that both Auam und Eve were not, as nan; 
uteans aud other philoſophers fancied, 
 thactheArſt men were firſtinfants ; whence they as 
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. to all at once 4 and that hereafter, as all mens 
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of tody, chere] isno reaſon, W. 
e poſed by St. 
Paul, produced among the Athenun philolo. 


latter ſhould _ infer the deſtruction of the fer- 
mer, which is a limple ſubſtance, and as real a 
as matter it ſelf, which yet the adyer- | 
faries affirm to. be indeſtructible, But 
by the mental operations of the rational foul, | 
wn 4 bs by N rg it may, againſt 

who 
thing to do in 
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as the Carteſians and many others do, that God 
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_— till it be 


y. appear, 

os Kay proofs of the ſpiri- 
rableneſs of the human foul, 
to divine revelation 
for aſſuring us, that its duration ſhall be end- 

And now to make good what I was in- 
timating above, l the Carteſians, and 
W W eee 

appeal to no other than his own 
ſions to evince, that he: conſidered this matter 


tuality and ran 


for the main as we have done, and retended | 


to demonſtrate, that the foul is a ſub- 

ſtance from the body; but not that abſolutely 

ſpeakibg it is immortal. Cur (anſwers that ex. De Cor 
cellent author) de. immortalitate anime nihil —4 
ſeripſerim, jam dixi in {ynopfi mearum Medita- j dien 
tionum. . 2uod us ab omni corpore diſtinionem ander 
ſatis probaverim, ſupra gftendi.. Duod vero ad. Peg N 
ditis, ex diſt inlione anime d & corpore non ſegui jus 
immartalitatem, quia ni bilominus dici foreſt, il. 
lam d deo talis nature faltam eſſe, ut uf dura- 


tio fimul cum duratione. 75 r fa- 
teor à me. refelli nas poſſe. Negue enim tantum 
aſſuma, ut quicquam de tis, rue d libera Dei 


mibi 
voluntate dependent, bumanæ rationis vi deter- 
minare 


"A 


- mindre aggrediar. Docet naturulis cognitio, &c. 


Sell dt abſoluta Dei 'Poteſtate queratuy, an 
forte decreverit, ut humans anime iiſdem tem- 
poribus ofſe definant, quibus corpora que illis ad- 


Junuit\ folius Dei oft, reſpondere. And if he 


weuld'not aſſume to demonſtrate by natural 


reaſon ſb much as the exiſtence of the ſoul af- 


Mark 
XV. 21, 


_ tality 


ter death, unleſs upon a ſuppoſition ; we may 


well preſume, that he would" leſs take upon 
him to determine, what ſhall be the condition 
of thar' foul after it leaves the body. And that 
may not doubt of this, I will give you for 

* ks own confeſſion, as he freely writ it in a 
private letter to that admirable lady, the prin- 
ceſs Elizabeth, firſt daughter to Frederict king 
of Bohemia, who ſeems to have deſired his o- 
inion on that important queſtion, about which 
hoſes her this anſwer, Pour ce qui, c. i. e. 


As to the ſtate of the ſoul after this life, my 
knowledge of it is far inferior to that of mon 


fieur (he means Sir Kenelm) Digby. For, ſet- 
ting aſide that, which religion teaches us of it, 
E confeſs, that by mere natural reaſon we may 
indeed make many conjectures to our own ad- 
vantage, and have fair hopes, but not any aſſu- 
rance. And accordingly in the next clauſe he 


gives the imprudence, of quitting what is certain 


for an uncertainty, as the cauſe why, according 


to natural reaſon, we are never to ſeek death. 
Non do I wonder he ſhould be of that 
mind. For all, that mere reaſon can demon- 


ſtrate, may be reduced to theſe two things; 


one, that the rational ſoul, being an incorpo- 
real ſubſtance, there is no neceſſity, that it 


ſhould periſh with the body; ſo that, if god 
have not otherwiſe appointed, the foul may 
ſurvive the body, and laſt for ever: the other, 
that the nature of the ſoul, according to Des 
Cartes, conſiſting in its being a ſubſtance, that 
thinks, we may conclude, that though it be 
by death ſeparate from the body, it will ne- 
vertheleſs retain the power of thinking. But 
now, whether either of theſe two things, or 
both, be ſufficient to endear the ſtate of ſepa- 
ration after death, to a conſidering man, I 
think may be juſtly queſtioned. For immor- 
or perſeverance in duration, ſimply con- 
ſidered, is rather a thing preſuppoſed to, or 
a requiſite of felicity, than a part of it; and 
being. in itſelf an adiaphorous thing, aſſumes 
the nature of the ſtate or condition, to which 
it is joined, and does not make that ſtate hap- 
py or miſerable, but makes the poſſeſſors of 


it more happy, or more miſerable, than other- 


wiſe they would be. And though ſome ſchool- 
men, upon airy metaphyſical notions, would 
have men think it is more eligible to be 
wretched, than not to be at all; yet we may 
Oppoſe to their ſpeculative ſubtilties the ſenti- 
ments of mankind, and the far more conſidera- 
ble teſtimony of the Saviour'of mankind, who 
peaking of the diſciple, that betrayed him, 


ys, That it had been good for that man, if 


the had never been born.” And eternity 
Is generally conceived to aggravate no leſs the 
miſeries of hell, than it heightens the joys of hea- 
ven. And here we may conſider, firſt, that mere 
reaſon cannot ſo much as aſſure us abſolutely, 


that the ſoul ſhall ſurvive the body; forthe truth 
Vol. III. 8 


the body and ſoul were 


of which we have not only Carigſius's confef- 
ſion, lately recited, but a probable argument, 
drawn from the nature of the thing, ſince, as 
brought together, not 
by any mere phyſical agents, and fince their 
aſſociation and union, whilſt they continued to- 
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gether, was made upon conditions, that depended | 
ſolely upon God's free and arbitrary inſtitution ; 


ſo, for aught reaſon can ſecure us of, one of the 


conditions of that aſſociation may be, that the bo- 
dy and foul ſhould not ſurvive each other. Se- 


condly,- ſuppoſing, that the ſoul be permitted to 


outlive the body, mere reaſon cannot inform us, 


what will become of her in her ſeparate ſtate, 
whether ſhe will be vitally united to any other 


kind of body or vehicle; and if to ſome, of 
what kind that will be, and upon what terms 


the union will be made. For poſſibly ſne may 


be united to an unorganized, or very imper- 
fectly organized body, wherein ſhe cannot 


. exerciſe the ſame functions ſhe did in her hu- 


man body. As we ſee, that even in this life 


the fouls of natural fools are united to bodies, 


wherein they cannot diſcourſe, or, at leaſt, can- 
not philoſophize. And it is plain, that 
ſome ſouls are introduced into bodies, which, 
by reaſon of paralytical and other diſeaſes, they 
are unable to move, though that does not al- 


ways hinder them from being obnoxious to 


feel pain. So that, for aught we naturally 
know, a human ſoul, ſeparated from the body, 


may be united to ſuch a portion of matter, that 


ſhe may neither have the power to move it, 
nor the advantage of receiving any agree- 
ableinformations by its interventions, having 


upon the account of that union no other 


ſenſe than that of pain. But let us now con- 
ſider, what will follow, if I ſhould grant, that 
the ſoul will not be made miſerable, by being 
thus wretchedly matched. Suppoſe we then, 


that ſhe be left free to enjoy what belongs to 


her own nature ; that being only the power of 
always thinking, it may be well doubted, whe- 
ther'the exerciſe of that power will ſuffice to 
make her happy. You will perchance eaſily 


tain my ſelf with my own thoughts, and to 
enjoy them undiſturbed by viſits and other a- 
vocations : I would, only accompanied by a 


ſervant and a book, go to dine at an inn upon 


a road, to enjoy my thoughts the more freely 
for that day. But yet, I think, the moſt con- 


templative men would, at leaſt in time, grow 


weary of thinking, if they received no ſupply 
of objects from without, by reading, ſeeing, 
or converſing; and if they alſo wanted the 
opportunity of executing their thoughts, by 
moving the members of their bodies, or of 
imparting them, either by diſcourſing, or 
writing of books, or by making of experi- 
ments. On this occaſion I remember, that I 
knew a gentleman, who was in Spain for a 
ſtate-crime, which yet he thought an heroic 
action, kept cloſe priſoner for a year in a place, 
where, though he had allowed him a diet not 
unfit for a perſon of note as he was; yet he 
was not permitted the benefit of any light, 
either of the day or candles, and was not ac- 
coſted by any human creature, fave at certain 
190-08 times 
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mult not omit to.take notice, that though the 


ſed to myſelf, keeps me from 
of. any theological, lubjetss, fave 


| what 1 have touched upon about the divine at- 
tributes, and the things 


I have mentioned 
1 the univerſe in general, and the human 
yet there are divers other things, know- 


ture, that the u er wits may find their lun 
abilities both exerciſed, and highly. gra 
ified by 7 8 enquiries into them. 


not * — for proof of this the | adorable x 


tery of the trinity, wherein it is acknow d, 
that the moſt Ms ſpeculators are . to 
be poſed, or to loſe themſelves: but I ſhall 
rather mention the redemption of mankind, 
and the decrees of God concerning men. For 


though theſe ſeem to be leſs out of the ken of 


our natural faculties; yet it is into, ſome 


things, that belong to the former of them, that 
the fcripture tells us, The angels. difere 10 pry 
and it was the conſideration of the latter of 
them, that made one, that had been caught up 
into the manſion of the angels, amazedly cry 
out, 4 [FSI &c.. . OT 

Nos are theſe the only things, that the ſcrip- 
ture itſelf terms myſteries, — for brevi- 


Nl e inſtead of ſpecifying any of them, I 


content myſelf to repreſent to you in ge- 
neral; that ſince God's wiſdom is boundleſs, 
it may, fi than one to 


ure, have more w 


diſplay itſelf. And though the material world 


be full of the productions 55 his wiſcd om; yet 
that hinders not, but that the ſcripture may be 
enobled with Ay, excellent NPIS, oy 5 
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upon what terms, the 1 
g wards God is ee eſpecially conſidering 


- how: — it 2 
5 eng Bern rf Shall not we enquire, 
; e | . to the next. {ection, 1 


the help of revelation, and not with- 
out 15 85 are v2 fo noble and ſublime a na- 


r tue pertectiona, 28 Well as orhiſcience, 


dent, 60 think, 


perfections, beſides the ordering of matter and 
motion, and cannot otherwiſe deſerve to be 
the object of men's ſtudies, and 3 
of a creator. 


Aud I think; I might ſafely add, that be- 


| 1 theſe grand and myſterious points I came 


from mentioning; there are many other noble 
important things, wherein unaſſiſted rea- 
n leaves us in the dark; which though not 


o clearly revealed in the ſcripture, are yet in 


an inviting meaſure. diſcovered there; and con- 
eee. Ach the want of new ob : ſeque 
cafily. admit; 
ence moon, | 


ntly deſerve the indagation of à curious 
and ſophical ſoul. Shall we not think it 
enquiring, whether the ſatisfaction of 
Grit was neceſſary to àppeaſe the juſtice of 
God, and purchaſe redemption for rhankind ? 
Or whether God, as abſolute and ſupreme go- 
vernor of the world, might have freely remit- 


ted the penalties of ſin ? Shall we not think ic 


worth the enquiring, U what account, and 
juſtification of men to- 


ts us to know, and how 
„ not in itſelf abſtruſe, | 


whether or no the ſouls of men, before they 


were united to their bodies, pre- exiſted in a 


happier ſtate, as many of the ancient and mo- 


dern Jews and Platoniſts, and (beſides Origen) 


ſome learned men of our times do believe? 
And ſhall not we be curious to know, whether, 
when the ſoul leaves the body, it do imme- 
diately- paſs to heaven or. hell (a8 it is Com- 
monly believed,) or for want of organs be laid, 
as it were, aſleep in an inſenſible and unactive 
ſtate, till it recover the body at the reſurrec- 


tion, as many Socinians and others maintain? 


or whether it be conveyed into ſecret receſſes, 
here, though it be in a good or bad condi- 
tion, according to what it did in the body, 
it is yet reprieved from the flames of hell, 
and reſtrained from the beatifick viſion till the 
day. of judgment? (which ſeems to have been 
the opinion of many, if not moſt of the pri- 
mitive fathers. and Chriſtians.) Shall not we 
be curious to know, whether, at that great 

day, this vaſt fabrick of the world, 
which all confeſs muſt have. its frame. quite 
ſhattered, ſhall be ſuffered to relapſe. into its 
firſt nothing, as ſeveral divines aſſert? or 
ſhall be, after its diſſolution, renewed to a bet- 
ter ſtate, and as it were, transfigured ? And 
ſhall not we enquire, whether or no, in that 


future ſtate of things, which ſhall never have Cen. i 
an end, we ſhall know one another? (as Alam, 21, 2 


when he awaked out of his profound ſleep, “) 
knew Eve, whom he never ſaw before ;) and 
whether thoſe perſonal friendſhips and affec- 
tions, we had for one pore wagy nd and _ 
1 conſideration of the relations (as of 
ther and ſon, huſband and wife, chaſte miſ- 
treſs and virtuous lover, prince and ſubject,) 


88 them were grounded, ſhall 
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-, continue? :Qr-whether-all:thoſ& things,” as an- of the ſchob!-men and other, but even thoſe 
_  mquated-and-Mighty ſhall be obliterareg, and, of the venerable fathers of the church. For 


it were, Twalowed up? (as the former re- though generally they were worthy men, and 
lation af a couſin a great way off is ſcaroe at highly to be regarded, as the grand witneſſes 


all conſidered, hem the perſons come ſo to of the doctrines and government of the antient 5 | 
change their ſtate, as to be united by the churches; moſt of them very pious, many of | 
trier bonds of marriage)? 2 7 24 them very eloquent, and ſome of them (eſpe- | 


points, whereof the divine takes cognizance, 
that highly merit an inqu | 

and about which, all the writings of the old 
Greek and other heathen philoſophers put to- 
gether, will give us far leſs information, than 


the ſingle volume of canonical ſeripture. 1 
_ foreſee. indeed, that it may nevertheleſs be ob- 


Jjected, chat in ſome of theſe enquiries, reve- 
Ation incumbers reaſon, by delivering things, 
which reaſon is obliged to make its hypothe- 


Cannot be ſo much as pretended of all; if 


probable: determinations, eſpecially in compa- 


duce from hat it finds one way or other de- 
hvered in the ſcripture: if you conſider this, 
_ I day, you will, I preſume, allow me to ſay, 
that the revealed truths, which reaſon is obliged 
to comply with, if they 
it, are but ſuch burdens, as feathers ate 
to a hawk, which, inſtead of hindering his 


flight by their weight, enable him to ſoar to- 


ward heaven, and take a larger proſpect of 
things, than, if he had not feathers, he could 
A v, on this occaſion, Sir, the ter re- 
verence I owe to the ſcripture itſelf, than to 
its expoſitors, prevails upon me to tell you 
freely, that you will not do right, either to 
theology, or (the greateſt repoſitory of its 
truths) the bible, if you imagine, that there 
are no conſiderable additions to be made to 
the theological diſcoveries we have already, 
nor no clearer expoſitions of many texts of 
ſcripture, or better reflections on that match- 
leſs book, than are to be met with in the ge- 
nerality of commentators, or of preachers, 
without excepting the antient fathers them- 
ſelves. For there being, in my opinion, two 
things requiſite, to qualify a commentator to 
do right to his theme, a competency of criti- 
cal knowledge, and a concern for the honour 
and intereſt of Chriſtianity. in general, aſſiſted 
by a good judgment, to diſcern and ſelect 
thoſe things, that may moſt conduce to it; 


iſitive-man's Curioſity; 


be burdens to 


cialh7 the two 4 8 Orixgen and Ferom) 
very learned; yet fo few of the Greek fathers 
were {ſkilled in Hebrew, and ſo few of the 


Latin fathers either in Hebrew or Greek, that 


many of their homilies, and even comments, 
leave hard texts as obſcure as they found them; 
and, ſometimes miſled by bad tranſlations, 
they give them ſenſes exceeding wide of the 
true: ſo that many times in their writings they 
appear to be far better divines than commen- 
tators, and in an excellent diſcourſe upon a 
text, you ſhall find but a very poor expoſition 


of it; many of their eloquent and devout ſer- 
mons being much better encomiaſts of the di- 


vine myſteries they treat of, than unvailers. 
And though ſome modern tranſlations deſerve 
the praiſe of being very uſeful, and leſs un- 
accurate than thoſe, which the Latin fathers 
uſed; yet when I read the ſcriptures (eſpecially 
ſome books of the Old Teſtament) in their 


originals, I confeſs I cannot but ſometimes 
wonder, what came into the mind of ſome, 


even of our modern tranſlators, that they 
ſhould ſo much miſtake, and ſometimes injure 
certain texts as they do; and I am prone to 
think, that there is ſcarce a chapter in the bible 


(eſpecially that part of it, which is written in 


Hebrew,) that may not be better tranſlated, 
and conſequently more to the credit of the 
book irfelf, „„ Y 

Tu is credit it miſſes of, not only by men's 
want of ſufficient ſkill in critical learning, but 
(to come to the ſecond member of our late di- 


viſion) for want of their having judgment 
enough to obſerve, and concern enough to 


propoſe thoſe things in the ſcripture, and in 
theology, that tend to the reputation of either. 
For I fear there are too many, both commen- 
tators and other divines, that (though other- 
wiſe perhaps pious men) having eſpouſed a 
church or party, and an averſion from all dif- 


ſenters, are ſollicitous, when they peruſe the 


ſcripture, to take notice chiefly, if not only 
(I mean in points ſpeculative) of thoſe 


things, that may either ſuggeſt arguments 


againſt their adverſaries, or anſwers to their 


objections. But I meet with much fewer than 


I could wiſh, who make it their buſineſs to 


ſearch the ſcriptures for thoſe things (ſuch as "Eperray- 


1 doubt, there are not many expoſitors, as 
they are called, of the ſcripture, that are not 
deficient in the former, or the latter of theſe 


particulars, and I wiſh there be not too many, book appear worthy of the high extraction 
that are defective in both. 1 it challenges (and conſequently of the vene- 
Tua the knowledge of at leaſt Greek and ration of conſidering men) and who are ſolli- 
Hebrew is requiſite to him, that takes upon citous to diſcern and make out, in the way of 
him to expound writings penned originally in governing and of faving men, revealed b 
thoſe languages, if the nature of the thing did God, fo excellent an oeconomy, and ſuch deep 
not manifeſt it, you might eaſily be perſuaded contrivances, and wiſe diſpenſations, as may 
to believe, by conſidering, with what groſs bring credit to religion, not ſo much as it is 
miſtakes the ignorance of languages has often- Roman, or proteſtant, or Socinian, but as it is 
tumes blemiſnhed, not only the interpretations Chriſtian. But (as J intimated before) theſe 


good 


unheeded prophecies, over- looked myſteries, pod year 


and ſtrange harmonies,) which being clearly John v. 
and judiciouſly propoſed, may make that 39. 
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A eneral are to be by deep judg 


the beſt! obſervations: (which wiually/are not 
obvious) or propoſed as myſteries, ' things that 


are either dot grounded, or not weighty, 


- enough; and ſo {notwithſtanding their good 
meaning) may bring a diſparagement upon 
What they deſire to recommend. And I am 


willing to grant, that it is rather for want of 


0 \ 


ad hill e ee 
will, that f there are ſo few, that have been 


careful to do right to the reputation of the 


ſeripture, as well as to its ſenſe. And indeed 


when J conſider, how much more to the advan- 
tage of, thoſe, ſacred writings, and of Chriſtian 
theology in general, divers texts have been ex- 


plained and diſeourſed of by the excellent 
Grotius, by Epi ſcopius, Maſius, Mr. Mede, and 


Sir Francis Bacon, and ſome other late great 
wits (to name now no living ones) in their 


ſeveral kinds, than the ſame places have been 
handled by vulgar expoſitors, and other di- 


vines: and when I remember too, that none 
of theſe newly named worthies was at once a 
great philoſopher, and a great critick; (the 


three firſt being not ſo well verſed in philoſo- 
phical learning, and the laſt being unac- 


quainted with the eaſtern tongues:) I cannot 


but hope, that when it ſhall pleaſe God to ſtir 
perſons of 2 philoſophical genius, well fur- 


niſhed with critical learning, and the principles 


of true philoſophy, and ſhall give them a 
hearty concern, for the advancement of his 


truths; theſe men, by exerciſing upon theo- 


logical matters that inquiſitiveneſs and ſaga- 
city, that has made in our age ſuch a happy 
progreſs in philoſophical ones, will make ex- 
plications and diſcoveries, that will juſtify 
more than I have ſaid in praiſe of the ſtudy of 


our religion, and the divine books, that contain 


the articles of it. For theſe want not excel- 
lencies, but only ſkilful unvailers. And if I do 


not tell you, that you ſhould no more meaſure 


the wiſdom of God couched in the bible, by 


the gloſſes or ſyſtems of common expoſitors 


and preachers, than eſtimate the wiſdom he 
has expreſſed in the contrivance of the world 
by Magirus's or Euſtachius's phyſicks; yet 1 
ſhall not ſcruple to ſay, that you ſhould as 
little think, that: there are no more myſteries 
in the books of ſcripture, beſides thoſe, that 
the ſchool-divines and: vulgar. commentators 
have taken. notice of, and unfolded ; as, that 
there are no other myſteries in the book of 
nature, than thoſe, which the ſame ſchool- 
men (who have taken upon them to interpret 
Ariſtotle and nature too) have obſerved and 
explained. All the fine things, that poets, 
orators, and even lovers have hyperbolically 


ſaid in praiſe of the beauty of eyes, will no- 


thing near ſo much recommend them to a phi- 
loſopher's eſteem, as the ſight of one eye fkil- 
fully diſſected, or the unadorned account given 
of its ſtructure, and the admirable uſes of its 
ſeveral parts, in Scbeiner's Oculus, and Des 


Cartes's excellent dioptricks. And though I 


do not think myſelf bound to acquieſce in, and 


that, or a good preachers; yet I think, I may 


ſtock of critical learning, may eaſily over-ſee 


and-of the admirable ſtructure of their bodies, 


the object of their ſpeculation is much too nar- 
row to be any thing near and adequate to ſuch 


ſcripture, may, by the help of free ratiocina- 
tion, and the hints contained in thoſe pregnant 


ſeveral things in the books we call the yuh | 

ture, to ſeveral others in that of nature, in (at 
one regard. For, though I do not be- 
lieve all the wonders, that Pliny," Ailian, 
Porta, and other writers of that ſtamp, relate 
times Galen de uſu Purtium, ſometimes Veſa- 
liuts, ſometimes our Harvey (de Ovo) and our 
later anatomiſts, and ſometimes other true na- 
turaliſts, give of the generation of animals, 


eſpecially thoſe of men, and ſuch other parts 
named with him, could make nothing conſi- 
derable of; by peruſing theſe, I ſay, I receive 
more pleaſure and ſatisfaction, and am induced 
more to admire the works of nature, than by 
And thus (to apply this to our ꝓreſent ſubject) a 
cloſe and critical account of the more vaiſed 
and pregnant parts of ſcripture, and theologi- 
cal matters, with ſuch reflections on them, as 
their nature and collation would ſuggeſt to a 
philoſophical,” as well as critical ſpeculator, 
would far better pleaſe a rational conſiderer, 
and give him a higher, as well as a better 
grounded veneration, for the things ex- 
plained, than a great many of thoſe ſlighter 
or ill founded remarks, where with the expo- 
ſitions and diſcourſes of ſuperficial writers, 
. N ſo florid or witty, gain the ap- 
plauſe of the leſs diſcerning ſort 7 . 
Ax here, on this occaſion, I ſhall venture 
to add, that I deſpair not, but that a farther 
uſe may be made of the ſcripture, than either 
our divines or philoſophers ſeem to have thought 
on. Some few theologues indeed have got the 
name of Supralapſarians, for venturing; to look 
back beyond the fall of Adam for God's de- 
crees of election and reprobation. But beſides 
that, their boldneſs has been diſliked by the ge- 
nerality of divines, as well as other Chriſtians, 


an hypotheſis as I mean. For methinks, that 
the 'Encyclopedia's and Panſophia's, that even 
men of an elevated genius have aimed at, are 
not diffuſed enough to comprehend all, that the 
reaſon of a man, improved by philoſophy, and 
elevated by the revelations already extant. in the 


writings (with thoſe aſſiſtances of God's ſpirit, 
which he is ſtill ready to vouchſafe to them, that 
duly ſeek them,) attain unto in this life. The 
goſpel compriſes indeed, and unfolds the whole 
myſtery of man's redemption, as far forth as A4 . 
it is neceſſary to be known for our ſalvation: *” 
and the corpuſcularian or mechanical philoſo- 
phy ſtrivesto deduce all the phænomena of 
nature from adiaphorous matter, and local mo- 
tion. But neither the fundamental doctrine of 
Chriſtianity, nor that of the powers and effects 
of matter and motion, ſeems to be more than an 
epicycle (if I may ſo call it) of the great and 


unive 


ihe whole corporeal world; 


2 72 - which woes 4;ncadily acknowledge it to be 


admirably contrived, and worthy of the almigh- 


$2 ty and-omniſcient author, yet it conſiſts but of 

pri an bf portions! of brite tnatter, va- 
- riouſly d and connected by local motion (as 
9 „ und roles, and loaves, and cakes, and ver- 


zoddecte 1 meli, wafers, and/pie-cruſt, are all of chem di- 


_ — far as * — by-us 


oy 6 in this liſe. n B 
+ For"! IS — { 
the privilege mature reaſon, not t0-en+ 
large their thoughts enough, if 
5 hy nm — almighty God 


yemment of :matter:and/motion;; and of the 1 


habicantvofthe — — know 
compariſon of that 
portion of uniyerſal matter, vieh eee 


to be but a int in 


rady-difcaveredsrs . 145 


ly. corporeal makes but one ; the other three; 


ciated with groſa and organical bodies. The 
ſetond/ are demons; or evil angels; and the 


tuo kinds of ſpirits, the rational beings be per- 
tree from all union witir matter, though 
neyer ſo fine andi ſubtile ; or hether 


Nag — b algal and de- 
vils; are twWo namen quickly uttered,” and thoſe 
fpirirs-are ſeldoin or never ſeen by us there are 


of them is not conſiderable. For, as their ex- 
cellency is great, (as we ſhall by and by 22 ſo 
for their number, they are rẽpreſented in ſeri 
ture as an heavenly hoſt, ſtanding on the rig 
and leſt hand of the throne of God. W of 
the good angels, our ſaviour ſpeaks. of having 
* more than twelve legions of them at his com- 
Dan Te mand. Nay; the prophet. Daniel ſaith, that to 
io, the ancient of days, no leſs than millions mi- 
niſtred unto him, and hundreds of millions 
ſtood before him. And of the evil angels, the 
Mak v g. goſpel informs us, that enough to call them a 
Lk i; legion (which, you know, is uſually reckoned, at 
à moderate rate, to conſiſt of betwixt fix and 
ſeven thouſand) poſſeſſed one ſingle man. For 
my part, when I conſider, that matter, how 
vaſtſy extended, and how curiouſly! ſhaped:ſo- 


of local motion, and its effects and conſequents 
on other bodies, or the brain of man, without 
being capable of any true, or at leaſt any intel- 
lectual perception, or true love or hatred; and 
when I conſider the rational ſoul as an immate- 
rial and immortal being. that bears the image 
of its divine maker, being endowed with a 


can force: Lam by theſe conſiderations yard 
0 . the ſoul of man a nobler and more 
OL. 


differing from thelc; are diſtin&/alſo from one 
another. Of the firſt ſort are the race of man! 
Find, where intellectual beings are vitally aſſo+ 


third good angels; (vchether in each of thoſe 


they bo 
ited to vehicles, ant groſs, but ſpitituous, and 
- ordinarily inviſible to us.) Woda zii 121 TOs 


therefore but few of them, and the ſpeculation 


ever, is but a brute thing, that is only capable 


capacious intellect, and a will, that no creature 


verſiſſed meal; but without any knowledge 
either of Their! on nature, or c 


author, or of tlat of their fellow-creatures, And 


d - as the rere more noble and 
wonde any thing mere cotporeal, 
hot vaſt ſdever it can be, and is V more ex- 
dellent nature, than the euriouſeſt piece of me 
nd chaniſm in the world, the human body; ſo to 
wen enquire what ſhall become of it, and what fates 
go; it is like to undergo hereafter, does better del 

in · ſerve a man's curioſity, than to know what-ſhall | 

befal the corporeal univerſe, and might juſtly 

dave been to NbY,,uu a A more deſirable Dan. ii. 
part of knowledge, chan that he was ſo trout 31, 3a, Ac. 


bled for want * When it wWas adumbrated to 
Fon I account, chat there 9 grand 


comtrainities:oficremures, whereof:things meer 


him in the myſterious dream, that contained 
r of the four great mo- 


narchies of the world. And as man is intruſted 
with a will of his own, whereas all material 
things move only as they are moved, and have 


no ſelf· determining power, on- whoſe. accoutit 
they can reſiſt the will of God ; and as alſo of 


_ governtnent of angels, whether good 


that is required and employed rag grater'd 
plays of God's wiſdom, power, and goodnef! 


in the guidance of adiaphorous matter; 2 
che method of God's conduct in the govern- 


ment of theſe, is a far nobler object for men » 


contemplation, | than the laws, accordi 


which the parts of matter hit againſt, = 


juſtle one another, and the effects or reſults 
of ſuch motions. 

- AND. accordingly we find in ſeripture, that; 
whereas about the production of the material 
world, and the ſetting of the frame of nature, 
God employed only a few commanding words, 
which ſpeedily had their full effects; to govern 
the race of mankind, even in ontier to their 
own happineſs, he employed not only laws and 
commands, but revelations, miracles, Yromiſes 
threats, exhortations, mercies, judgments, 
and divers other methods and means; and yet 


oftentimes, when he might well ſay, as he did 


once by his prophet, What could I have 
“done more to my vineyard, that I have not 
done it? he had juſt cauſe to expoſtulate as 
he did in the ſame place, Wherefore, when 


&« looked, that it ſhould bring forth grapes, 


10 ht it forth wild grapes? and to com- 
plain of men, as by that very prophet he did 


even of racl, I have ſpread out my hands 16, lxv. 2 


«all the day to a rebellious people.. But not 
to wander too far in this digreſſion; what we 
have ſaid of men, may render it prabable, that 


the grand attributes of God are more ſignally 
exerciſed, and made more conſpicuous in the 


making and & aniug of each of the three in- 


45 : | e | 


* that of their 


angels, at leaſt ſome orders of them, are of a 
higher quality (if I may 46! fpeak) than hu: 
human ſouls ; ſo it is very probable, — 3 


bad, that are intellectual voluntary 25 5 
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Dania and St. 


_ the other | is,.in the 


s beloved: diſciple. - 
more deal think the 3 of che di 
vine diſpenſations gatherable from ſcriy to 
8 a a= Tipo 
7 St. Faul, choſe very — = 


Nome” ed Principalities Hos wing in hea» 
95 8 > points: of the, pI — von of God: 


Kober. i Rei Ae ſpeculations, that 

would carry my curioſity beyond 

time itſelf, and therefore beyond thoſe, chat 

|  obght ta be placed to this vecafionalexcurſian. 
And yet, as on the one fide, I ſhall not al- 


* mais he STS Menn con 


u a word 3 , or) watch, rather than & < conquo h fk fe 
Wraps =p] 10 rac ar) ae ane ont notice, that the word rugs? 
is uled by the G W 
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$e;- Azevicy) bur: too 0 
Ca omen rational creatures, that 


undi inſtruct thats about them And 
1 —— 2 


) never non al we muy ſtill know farther, if 


bu — 
whom 1 the eee chin kind wore | 


the bounds of 


«phos = 
out ——— 

by di vines and ſchoolmen, Eo — onh — 
they have t is not wörthy of Ge (for 
that is a neceſſdry, and there fore x uſable de- 
nontly it in noe worthy 


S ints, 


tion not but your friend willithe leſs ſc 


ſome notiohs about ſome of the attributes of 
2 that his maſter Curugiiaag though but 
erately verſed in the ſeriprures; has pre- 
bande da \Nor do-1'doubr;! but that a 
"might be made in the 

of. where,” though we can 


iwe genius's would ſe to them- 
ves particular *doubts and enquiries, about 
ticular attributes, and framt and examine 
efes, eſtabliſn thebrems, draw corol- 


the ſame ſagacity, aſſiduity, and attention of 
mind, which they often employ about enqui- 
nies of a very much inferior nature; inſomuch, 


28 Dat Carter, (how nd a geometrician 


foever he were) confeſſes in one of his epiſtles, 
that he 29 


ac- find the ſolution of a ploblem or queſtion of 


Pappus. And was ſo addicted to, 


2 geometrical ſpeculations, 
that when he had found that famous 


tion, which makes the 47th id Euciid's Firſt 
Dock, he is recorded to have offered a heca- 
tomb, to exprels his joy and gratitude for the 
diſcovery: which yet was but of one ty 
of one fort of —— triangles. nd cer- 
 tainly, if "Chriſtian ph did rightly 
Nine, how noble ad . 

vine 
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es and affections, before he) if © | An (firſt) let me r 
——— And though, ace not, I ſuppoſe, be licitouſly::p 
PL lim, "Zack, IArchimades, and; other geomer is the will and command of 
rricians have demonſtrated,. I know not how ſhould learn thoſe truths; he" he 4 hoon: 
many other affections of the ſame figure, yet pleaſed to beach, whether i his na. 
they have not co this day, exhauſted the ſub · ture ot attribunes, or the way, wherein he will 
Jeb: and poſlibiy 1 (ho pretend not tobe be ſerved und worſhipped by man. For if we 
n atician) may no and then, in had not injunctibns of ſeripture to that pur 
managing rn re yet your friend is too rational a man to 
oy: ghted, upon lome; tieoems about tri. believe, * God would: ſolemnly cauſe his 
es, chat gccurred. not to any of them truths do be publiſned to mankind, both by 
Th divine attributes are ſuch fruicful thenies, prea and writing, without intention to 
and ſo. . of our admration, that the 


— Lat lead) that have the caj 
tn ea enquire. into ſome of them | 
5 to be his will, that a perſon © 

8 God | Id ſearch after the moſt impor- 
Fd few of his other, attributes. And I do not jan ger ack that he hath revealed, it cannot but 
much marvel, that the angels the mſelves are be theit duty to do ſo. For though the na- 
ler b. repreſented in ſenipture, as employed in adoring ture of the ching itſelf did not lay any obliga+ 
1, 12. God, and admiring his perfections. For even tion on us, yet the authority of him, that com- 
they being but W frame but inadequate mands it, would ; ſince, being the ſupreme and 
conceptions of him; * 7 abſolute Lord of all his creatures, he has as 
endeavour, by many of them, to make amends _ full right to make what laws he thinks 
for the incompleatnels of every one of them fit, and-ehjoin what ſervice he thinks fit, as 
which yet they can never but imperfectly do: power to puniſh thoſe, that either violate the 

, And yet God's infinity can but very impro- one, or deny the other; and accordingly it is 
perly made a diſcouragement of our enqui · very obſervable; that before Alam fell, and 


ries into his nature and attributes. For (not had forfeited his happy tate, by his own tranſ- 
now to examine, whether infinity, though ex- 


whole . the unixerſe, and (all, the 


IG vi. 2, 


ing in God) we may, notwithſtanding his itfelf indifferent, (for ſo it was to cat, or not to 
infinity, diſcover as much of him as our na- eat, of the tree of life, as well as of any other,) 
ture is capable of knowing: and what harm derived its whole power of obliging from the 
is it to him, that is drinking in a river, that mere will and pleaſure of the law - giver. 
he cannot drink up all the water, if he have, Whence we may arn, that man is ſubject to 
liberty fully to — his thirſt, and take in as the laws of God, not as he is obnoxious to him, 
much liquor as his ſtomach can gontain ? Infi- but as he is a rational creature, and that the 
nity therefore ſhould, not hinder us from a ge-+ ching, that is not à duty in its own nature, may 
nerous ambition to learn as much as we can become an indiſpenſible one, barely by its be- 
of an object, whoſe being infinite does but ing commanded. And indeed, if our firſt pa- 
make our knowledge of 1 it the more noble and rent, in the ſtate of innocency and happineſs, 
deſirable, which indeed it is, in ſuch a de- wherein he taſted of God's bounty, without 
gree, that we need not wonder, that the an- as yet ſtanding in need of his mercy, was moſt 
gels are repreſented. as never weary of their ſtrictly obliged, out of mere obedience, to con- 
employment of - contemplating and praiſing form to a law, the matter of which was indif- 
Cod. For, as I lately intimated, that they ferent in itſelf; fure we, in our lapſed condi- 
can have but nf na ideas of thoſe bound tion, muſt be under a high obligation to obey 
lels perſections, and by no number of thoſe the declared will of God, whereby we are en- 
ideas can arrive to make amends. for the in- joined to ſtudy his trutia and perform that, b 
compleatnels of chem; ſo it need not ſeem which has fo much of intrinſick goodneſs in it, 


that 


greſſion, he not only had a law impoſed upon Gen. ii. 
him by a negative word, be not a poſitive him, but ſuch a law, as, being about a matter 16, 17. 
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455 poſec d f it. | rhiat-ir in not more 4 ay, 
— 8 4 wine ado HB onto 


ha 1 us to [lt ee by fo 


45 a wn Hoh yy Fung 
| worſe than an d 
: mw were not difficult, on! 


im, as men i 2 — 8 | 1 — 
_ (if werpre- hotwanting to Gurſe we may — 
— — ae vx Þ. 


Bur to ſhewYin how 
to hom high 
were to launch but into — — ae 
Which it were the leſs er for me to do, be. 
cauſe I have, int other 


i 3 motive af e, which will be mo hm 
r inent to our preſent purpoſe. * 
——ç your friend does ſo highly value hims 


— ſhudyief natural phiſoſqphy, = 
not only! diwines, but" 


liv men, and 
E parts of phy- ted 
Q 


Pla. cri. All among many other youchfafemerits. Fot 
9. it is God, hq mae man unlike tb Os: and 
| abe mule, wb due n unden and 


| knowledge, 
ed in order 2 owes? tb Gol that very 


| endowed him uh that noble power of reaſon; 


by the exereiſe of whith, he attains to whatever 


knowledge he has of riatural things dbove the 


beaſts that periſh; 


For that may juſtly be 
applied to our other 


acquiſitions, ' Moſes, 


by God's appointment, told the'iraelites co. 


cerning the acquiſts of riches ; where he bids 


the people beware, that when their herds, and 


their . and other treaſures were multipli- 
30e their heart be not lifted up, and prom 
Deut viii. them to ſay, (My power, and the might of my 


10,11, 12, hand, hath gotten me this wealth. )? Bur, (ſub- 


ins that excellent. pores as well as matchleſs 

13. 14. — Siver,) Thou remember thy Lord 
thy God; for it is he, that giveth thee power 

18. to get wealth But to make men 
| tures, e ina! altoid: hes! deat" e 
making them philoſophers. .. Fory to the know- 

ledge of particular things, objects are as well 


_ requiſite as faculties z and if we admit the pro- 


bable opinion of diwines, who teach us, that the 
angels were created before the material world, 
Jo> as being meant byi thoſe ſent ef Gad, and 
6, 7: morning ſtars, that, witli glad ſongs and acela- 
mations, celebrated the foundations of the 
earth ; we muſt allow, that there were many 
creatures endowed with, -” leaſt, as much rea- 


ſon as your friend, who! yet were unacquainted 


with the myſteries of e ſince-ſhe herſelf 


\ 


Bor it is not only . 11 


mahifeſt, that we ure extremely prear debtors * 
7 a. boch an hee ! is: — quis — 


Aiſcburſed of 


Seraph 
Love. thoſe matters: ahreadyt 1 will therefore" ſingle to ſacrifite t him chte calves" of their ps.” Hat x 
mGod vouch- 


pecu- are e ere 


gare not 


8 57 and Tyemellius render it, and 


pt the heavens, and the ſtars, and the earth; and 


tor; and by reflefting thence on thoſe p 


had not yet received a being. Wherefore, WD 


— pry God — — 


perſon, to 2. 
articutar's' teſtimony, was ſo aſſidu· 

is exereiſe that the ook which we, 

ee. in che 10 


« works. C 0 Lord iow 01071 haſt thou iſe ”" 


the Hebyero will bear ) and elſewhere, . The Pl xi 
1 Slory of God, and the fir-- 
; irſheweth his handy-work,&c:” Again, 
— place, 41 will priſe thee, becauſe I Pl. 
Lam fearfully and made. Marvel- 
«Jous are thy works, and that my foul knoweth 
right well.“ And not content with many of 
the like expreſſions; he does ſeveral times, in 
à devout tranſport, and poetieal ſtrain, invite 


the ſeas, and all the other inanimate creatures, 
eee com- 
mon maker! Which; it ſeem to be | 
merely a poetical ſcheme, yet, in ſome ſort, it 
might become a naturaliſt, who, by making out 
the power, wiſdom, und goodneſs of the Crea- 


lars, wherein thoſe attributes ſhine; may, by 
ſuch a devout conſideration of the ereatures, 
make them, in a Faun Join with him in port 
fying their author. Dd 

In any other caſe, 1 a aer is 
not ſo ill natured, but that he would think it 
an unkind piece of ingratitude, if ſome great 
and excellent prince, having freely and tran- 
ſcendently obliged him, he ſhould not concern 
himſelf to know what manner of man his be- 
nefactor is; and ſhould not be ſolicitous to in- 
form hitnſelf of thoſe particulars, er to 


which 
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which were not only in themſelves worthy of 


any man's. curioſity, but about which the prince 
had ſolemnly declared, he was very deſirous.to 

have men inquiſitive. And ſurely it is very diſ- 
ingenious, to undervalue, or neglect the know- 
ledge of God himſelf, for a knowledge, which 
we cannot attain without him, and by which 
he deſigned to bring us to that ſtudy we neg- 

lect for it: which is not only, not to uſe him as 


a benefactor, but as if he meant to puniſh him, 


(iH 1. may ſo. ſpeak,) for having obliged us, 
_ we ſo abuſe ſome of his favours, as to 
make them inducements to our unthankful diſ- 


regard of his intentions in the reſt. And this 


ingratitude is the more culpable, becauſe the 
laws of ingenuity, and of juſtice itſelf, charge 
us to glorify the maker of all things viſible, 
not only upon our on account, but upon that 


of all his works. For, by God's endow- 


ing of none but man here below, with a rea- 
ſonable ſoul, not only he is the ſole viſible. be- 
ing, that can return thanks and praiſes in the 
world, and thereby is obliged to do ſo, both 
for himſelf, and for the reſt of the creation; 
but it is for man's advantage, that God has left 
no other viſible beings in the world, by which 
he can be ſtudied and celebrated. For reaſon 
vouchſafed it to other parts of the univerſe be- 


ſides man, the abſolute empire of man over the 


reſt of the world muſt have been ſhared, or 
abridged. So that he, to whom it was equally 
eaſy to make creatures ſuperior to man, (as the 
ſcripture tells us of legions, and myriads of 
angels,) as to make them inferior to him, dealt 


3 o obligingly with Mankind, as rather to truſt 


(if 1 may ſo ſpeak) ' our-ingenuity, | whether he 


we converſe with, than leſſen our empire over 


* 7 


them, or our prerogatives above them. 
63 BuT I 3 notwithſtanding all the 

cellency of revealed truths, and conſequent 
| Hyof that only authentic repoſitory of them, 
the ſcripture; you, as well as I, have met with 
ſome ar hope there are not many) virtuoſi, 
that think to excuſe the neglect of the ſtudy of 
it, by alledging, that, them, who are lay- 
men, not eccleſiaſticks, there is required to ſal- 
vation the explicit knowledge but of very few 
points, which are ſo plainly ſummed up in the 
apoſtles creed, and are ſo often and conſpicu- 
ouſly ſet. down in the ſcripture, that one needs 
not much ſearch, or ſtudy, to find them there. 


. In anſwer to this allegation, I readily grant, 
: Tim. i. that through the great goodneſs of God, who 


is willing to have all men ſaved, and come 
to the knowledge of the truth, that is neceſ- 
ſary to be ſo, there are much fewer articles ab- 
ſolutely neceſſary to be by all men diſtinctly 
believed, than may be met with in divers long 


confeſſions of faith, ſome of which have, I fear, 


leſs promoted knowledge than impaired chari- 
ty. But then it may be alſo conſidered, 1. 
That it is not ſo eaſy for a rational man, that 
will trouble himſelf to enquire no farther than 
the apoſtles creed, to ſatisfy himſelf upon good 
grounds, that all the fundamental articles of 


Vor. III. 


| ® Search, or, you ſearch che Scriptures. 


Chriſtianity are contained in it. 2. That the 


creed- ptopoſes only the  credenda, not the 4, Joh. xij. 


genda of religion; whereas the ſcriptures were 
deſigned,” not only to teach us what truths we 
are to believe, but by what rules we are to 


live the obedience to the laws of Chriſtiani 


being as neceſſary to ſalvation, as the belief of 


are abſolutely neceſſary, there are ſeyeral, that 
are highly uſeful, to make us more clearly un- 
derſtand, and more rationally and firmly be- 
lieve, and more ſteadily practice, the points, 
that are neceſſary. 4. And ſince, whether or 
no thoſe words of our Saviour to the Jews, 


(by which, whether he mean the holy ſcriptures 


here material;) thereby teaching us, that 
ſearching into the matters of religion may be- 
come neceſſary, as a duty, though it were not 


otherwiſe neceſſary, as a means of attaining ſal- 


vation. And indeed it is far more pardonable 
to want or miſs the knowledge of truths, than 
to deſpiſe or neglect it. And the goodneſs 
of God to illiterate or miſtaken perſons is to 
be ſuppoſed meant in pity to our frailties, not 
to encourage our lazineſs 3 nor is it neceſſary, 
that he, that pardons thoſe ſeekers of his trurhs, 


that miſs them, ſhould excuſe thoſe deſpiſers, 


that will not ſeek them. 

Bur whether or no by this deſigned neglect 
of theology the perſons, I deal with, do ſuf- 
ficiently conſult their own ſafety, I doubt they 


421 


feb. v. 9. 


its myſteries. 3. That beſides the things, Which 


tend r. Te yeapes *, be to be rendered in the Joh. v.30. 
imperative or indicative mode; St. Paul would 

have the word of Chriſt to dwell richly in us, | 
Coloſſ. ui, 
then extant, or the doctrine of Chriſt, is not 


. 


will not much recommend their ingenuity. 


For to have received from God a greater 
meaſure of intellectual abilities than the ge- 
nerality of Chriſtians, and yet willingly to 
come ſhort of very many of them, in the 


- 


knowledge of the myſteries, and other truths _ 


of Chriſtianity, which he often invites us, if 
not expreſsly commands, to ſearch after, is a 
courſe, that will not reliſh of over-much gra- 


titude. Is it a piece of that, and of ingenuity, 


to receive one's underſtanding and one's hopes 
of eternal felicity from the goodneſs of God, 


without being ſollicitous of what may be 


known of his nature and purpoſes, by ſo ex- 
cellent a way as his own revelation of them ? 
to diſpute anxiouſly about the properties of 
an atom; and be careleſs about the enquiry in- 


to the attributes of the great God, who prov. xrvi. 
formed all things; to inveſtigate the ſpon- 10. 


taneous generation of ſuch vile creatures as 
inſects, than the myſterious generation of the 
adorable Son. of God; and, in a word, to be 
more concerned to know every thing, that 
makes a corporeal part of the world, than the 
divine and incorporeal author of the whole ? 

Av then, is it not, think you, a great piece 
of reſpect, that theſe men pay to thoſe truths, 
which God thought fit ro ſend ſometimes 


- prophets and apoſtles, ſometimes angels, and 


ſometimes his only Son himſelf, to reveal, 
that ſuch truths are ſo little valued by them, 
that rather than take the pains to ſtudy them, 


1 they 
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=. 8 duch other things, (ich to 8 
oo: not a blemiſh, and about which to be 
miſtaken, is more uſually without; danger) 

Thould: yet tate up. the articles of fich, con- 

3 matters of great and everlaſting con · 


upon pi 3 of men, fallible 
1 when Taal ay may ; be had 


1 them from the infallible 4 of 


Acb xvii. God? in this very unlike thoſe Bereans, whom 


n 


that as the doctrines of the goſpel were pro- 


be { daily, whether thoſe things were fo.” _. 
Ada, if a man ſhould refuſe to learn to 
read any. more, than Juſt as much as may ſerve 
his turn, by intituling him to the 5 of 
the clergy, to ſave him from hanging, would 
= h theſe men think ſo ſmall a. meaſiire' of Jitera- 
* cure, as he had acquired. on ſuch, an account, 
1 e could prove that man to be a lover of learn- 
ing; and yet a neglecter of the ſtudy of all 
not abſolutely neceſlary-divine truths, during 
one's life, becauſe the 1 5 of — 1 
the creed may make ſhift to im 
being. doomed to Tell fe for 1 after his 
8 will not by (What in a learned man 
muſt be) ſo pitif a degree of knowledge be 


od and his truths, that becomes a rational 
mink and x Chin, „ 


| with direct illuminations, were yet 
1 Pet. i. bs ſolicitous to find out and learn the very 
10, 11. Circu of the evangelical Toe ations, 
8 Which Fo they did not know, And ſome of 
the goſpel myſteries are of fo noble and excel- 
= | Pet. i. lent a nature, that ©. the angels themſelves de- 
12. << ſire to looki into them. And though all the 
evangelical truths, are not N neceſſary 
to be known, it may be both a duty not to 
defpile the ſtudy of them, and a happineſs to 
_ employ. ourſelves about it. It was the ear- 
| neſt pra 855 of a great king, and no leſs a pro- 
Plat cxix. Phet, that his eyes. might be opened to be- 
hold (not the obyious and neceſſary truths, 
x. but) the wondrous things of God's law. He 
| | 13 pronounced happy in the beginning of the 
N that reads and obſerves the things 
contained in that dark and obſcure part of 
oy ture. And it is not only thoſe truths, that 
| e articles of the creed, but divers other 


- Rev. 1 


= 9 of the goſpel, that Chriſt himſelf 


judged worthy to be concluded with, this epi- 
pbonema, He that hath ears to hear, let him 
de hear; on which the excellent Grotius makes 

this juſt pa 2 raphraſe, Iutellectus nobis d Deo pa- 
5 


ke. vii tf num datus eft, ut eum intendamus dorumen- 
* 28 H is ad amen Per binentibus. 1 


Matt. xi. 


15. 
Mark iv. 


— 
8 
* 


1 7 on poor = 


r ftranſcend all other Objects. Aud indeed, the 


the Evangeliſt hongurs with the title of Noble, Tur fam 


|. * poſed to them, © he ſearched the ſcriptures for | 


ſun, to whom that 


8 better intitled to that ingenuaus love of 
7 ancient prophets, Band 8 


or no this 


diſcove 


his father, who is in heaven.“ 


4 at "tt 5 Abe 1075 ier ich i 
SETTLON: m. er 
, een Lb. en 1728 
Con bon to.Gur Candi a 
ment to the ſtudy of: divine things,” which 
py in, and compriſes the adwantages of 
cen- that ſtudy, which do a8 an eee thoſe f 
all other contem ins divine khings 


N 


en bay 


utility of this ſtudy: is ſo p a" motive, 
and contains in it ſo mamy invitations, that 
mor friend muſt. have as little ſenſe of intereſt, 


* CET Ee if he can negjebt fuch powerful 


" 


1 80 in 3 theological ſtudies 
CE He endeared 40 us, by the de- 
hghtfulneſs of conſidering ſuch noble and wor. 
M e e 2 Kage aqwargil 
ous anſwer given by/an excellent 
ghilofop her, I adorns ins 

treplied, To contemplate the ſun,” may 
Hy L N their choice, who ff 
their time in contemplating the maker 


the 
glorious planet it ſelf is 
but a ſhadow... And perhaps that philoſopher | 
failed more in the inſtance chan in the notion: 
for his anſwer i that man's end and 
happineſs conſiſt in the exeiciſe of his nobleſt 
faculties on the nobleſt objects. And ſurely the 
ſeat of formal happineſs being the ſoul, and 
that happineſs conſequently conſiſting in the 
of her faculties; as the ſupreme fa- 
culty of the mind is the underſtanding, ſo the 
higheſt pleaſures may be expected from the due 
exerciſe of 1 it "5 the ſublimeſt and worthieſt 
And therefore I wonder not, that 
though. love: of the ſchool-men, would aſſign 
the will a larger ſhare. in man's felicity, than 
they will allow the intellect; yet the gene- 
rality of them are quite of another mind, and 
aſcribe the preheminence, in point of felicity, to 
the ſuperior faculty of the ſoul. But whether 
be true in all caſes, it may, 
at leaſt, be admitted in ours: for the chief ob- 
jects of a Chriſtian — — 's contempla- 
tion being as well the infinite neſs, as 
the other boundleſs ions of God, they 
are naturally fitted to excite in his mind an ar- 
dent love of that adorable Being, and thoſe o- 
ther joyous affections and virtuous diſpoſitions, 


that have made ſome men think happineſs 


chiefly ſeated in the will. But having 'inti- 


mated thus much by the way, I 


paſs on to add, 
that the contentment afforded 


by the aſſiduous 
of God and divine Der has ſo 
much o affinity with the res, that ſhall 
make up men's ried wen in heaven it ſelf, 
that they ſeem rather to differ in degree than 
in kind. For the happy ſtate even of ang els 
is by our Saviour repreſented by this employ- 
ment, © That they continually ſee the face of 
And the fame 
infallible teacher, intending elſewhere to ex- 
preſs the celeſtial joys, that are reſerved for 
thoſe, who for their ſake denied "themſelves 
ſenſual pleaſures, employs the viſion of God 


as an e 9 of — 4 1 


r 3 


/ 


_ tributes to the angels themſelves 
| wonder and joy upon the contemplation of 
God, and the exerciſes they confider of his 

- wiſdom, juſtice, or ſome. other of his attri- 


k 


1 


« e mall ſee him, as he is.“ And though 

readily admit, that this beatifick viſion of God, 
herein the underſtanding is the proper inſtru- 
ment, includes divers other things, Which will 
concur to the complete Felicity of the future 
life ; yet I think, we may be allowed to argue, 
that that raviſhing contemplation” of divine 


objects will make no ſmall part of that happy 
eſtate, which in theſe texts take its denomina- 


” 


1 
* 


imated, that the ſcripture at- 
ranſports of 


8 butes. But leſt, in referring you to the angels, 


Medit 


farm, 


XV 


you ſhould ſay, that 1 do in this diſcourſe lay 
aſide the perſon of a naturaliſt, in favour of 
divines 3 1 will refer you to Des Caries him- 
ſelf; whom I am ſure your friend will allow to 
have been a rigid philoſopher, if ever there 
were any. Thus then ſpeaks he in that treatiſe, 
where he thinks he employs a more than ma- 
thematical rigor 3 and where he was obliged 
to utter thoſe” (I had almoſt ſaid paſſionate) 


-words, I am. going to cite from him, only by 


the impreſſions made on him by the tranſcen- 
dent excellency of the object he contemplated, 
Sed priuſquam (ſays he) hoc diligentius exami- 


wiis ſub nem, fimulque in alias veritates, que inde calligi 


poſſunt, inguiram,  placet bic aliquandiu in ip- 


fius Dei contemplatione immorari, 17 altributa 


apud me expendere, & immenſi buj us luminis 
pulchritudinem, quantum caligantis ingenii mei 


acies ferre poterit, intueri, admirari, adorare. 


UN enim in bac ſola Divina Majeſtatis contem- 


Platione ſummam alterius vite felicitatem con- 


ere fide credimus; ita etiam jam ex eadem, 
licet multo minus per fecta, maximam, cujus in 
bac vita capaces ſimus, voluptatem, percipi 


poſſe experimur, 


vine things affords by the nobleneſs of its ob- 
je&, the contentment is not much inferior, that 
accrues from the ſame ſtudy, upon the ſcore of 
the ſenſe of a man's having in it performed 
his duty. To make actions of this nature 


But as high a ſatisfa&tion as the away of di- 


ſatisfactory to us, there is no need, that 
the things we are employed about, ſhould in 
themſelves be excellent or delightful; the in- 
ward gratulations of conſcience for having 
done our duties is able to gild the bittereſt pills, 
and like the wood, that grew by the waters of 
Marab, to correct and ſweeten that liquor, 


25. Which before was the moſt diſtaſteful. Thoſe 


ancient Pagan heroes, whoſe virtues may 
make us bluſh, being guided but by natural 
reaſon, and innate principles of moral virtues, 
could find the moſt difficult and moſt trouble- 
ſome duties, upon the bare account of their 
being duties, not only tolerable, but pleaſant. 


And though to deny ſome luſts be, in our Sa- 


viour's eſteem, no leſs uneaſy, than for a man 


heaven a we ſhall be like him, for (or, becauſe) 


PL 


whoſe principles and aims were not elevated 


virtue. For, as the g A is ſtiled, the my- 


what it teaches, the truth, which is according iii. 16. 
to godlineſs, that is, a doctrine. framed and Tit. i. 1. 


tue in the world: ſo this character and en- 


leſſen the excellency and prerogatives of fun- 


thoſe particular enquiries, that tend to make 


type of one of the goſpel myſteries, brought, xi. 9. 


right eye, or cut off his right Matth. v. 


atisfaction | e. Not are they on- 
I the diftates of obedience, that we com ly 
with in this ſtudy, but thoſe of 3 
and that is a virtue, that has ſo powerful an 
aſcendant upon ingenuous minds, that thoſe, 


by religion, have, in acknowledgment to their 
2 7705 and their country, courted the greateſt 
ardihips, and hazards, and ſufferings, as if 
they were as great delights and advantages. 
And a grateful perſon ſpends no part of his life 
to his greater ſatisfaction, than that, which he 
ventures or employs for thoſe to whom he is 
obliged for it; and oftentimes finds a greater 
contentment even in the difficulteſt acknow- 
5 8 of a favour, than he did in receiving 
of it. | 880 
Axor nE 1 and that no mean 
one, that may accrue from the contemplation 
of theological truths, is, the improvement of 
the contemplator himſelf in point of piety and 


ſtery of godlineſs; and St. Paul elſewhere calls 1 Tim. 


fitted to promote the intereſt of piety and vir- 


comium belongs (though perhaps not equally) 
to the more retired truths diſcovered by ſpecu- 
lation, as well as to thoſe more obvious ones, 
that are familiarly taught in catechiſms and 
confeſſions of faith. I would by no means 


damentals; but, ſince the grand and nobleſt 
engagements to piety and virtue are a high 
veneration for God and his Chriſt, and an ar- 
dent love of them; I cannot but think, that 


greater diſcoveries of the attributes of God, of 
the nature, and offices, and life of our ſaviour, 
and of the wiſdom and goodneſs they have 
diſplayed in the contrivance and effecting of 
man's redemption, do likewiſe tend to en- 
creaſe our . and inflame our love, 
for the poſſeſſors of ſuch divine excellencies, 
and the authors of ſuch invaluable benefits. | 
And as the brazen ſerpent, that was but a Numb. 


recovery to thoſe, that looked up to it; fo 
the myſteries themſelves, being duly conſi- 
dered, have had a very ſanative influence on 
many, that contemplated them. Nor is it 
likely, that he, that diſcerns more of the depth 
of God's wiſdom and goodneſs, ſhould not, 
ceteris paribus, be more diſpoſed. than others 
to admire him, to love him, to truſt him; and fo 
to reſign up himſelf to be governed by him: 
which frame of mind both is itſelf a great part 
of the worſhip of God, and doth directly tend 
to the production and increaſe of thoſe vertues, 
without the practice of which, the ſcripture 
plainly tells us, that we can neither obey God, 
nor expreſs our love to him. And from this bet- 
tering of the mind by the ſtudy of theology, N 
a ow 
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Fee ee thii by een ölen ee 
For Soc and his truths, it will endear heaven 


. 


+0 us,. and Jo not only alſift'us co come thither, 


Dut heighten our feliciy chere 

1 exctho UY. 8 | 73 1 | Crd ge ht, fee + 

| I know it may be ſaid, that the melioration 
of the mind is but a moral advantage. But 


give me leave to anſwer, that beſides that it 
is fuch'a moral advantage, as © ogra an intel- 
Jectual improvement, whoſe frint it is, a moral 
ment of a mere philoſopher, and an Epicurean, 

do deſerve as much ſtudy as natural philoſophy 
itſelf. And that you way not think, that 
ſpeak this only, becauſe: I write in this | epiſtle 
as a friend to divines, I will tell you, that Epi- 
rurus himfelf, Who has now a=days ſo nume- 

Tous a ſect of naturaliſts 'to follow him, ſtudied 
phyficks, and writ To many treariſcy about 
them for this end, that by knowing the natural 
cauſes of thunder, lightning, .and other dread- 

ful phznomena, the mind might be ' freed 
from the diſquieting apprehenſions men com- 
monly fad hee fuch ſtrange and formidable 
things proceeded from ſome” incenſed deity, 
and ſo might trouble the mind, as well as the 
air. This account I have been giving of Epi. 
curas's deſign, is but what ſcems plainly e- 
naough intimated by his own words, preſerved 
us by Laertius, near the end of his phyfiolo- 
_ | picalepiſtle.to Herodotus, where Tecommend- 
ing to him the confideration of What he had 
delivered about phyſical principles in general, 
Diogenis and tneteors in particular he fubjoins, Si ent! 
Laer tii 5 . Pe Ws 46 By ] ps AS : | nm 
4b. 10. 4b iftis non diſceſſerimus, tum id unde oritur 
erturbatip, quodque metum ixgerit, retis cum 
vatione ediſſeremus, moſque ab ihfis eximemus. 
And to this in the cloſe of his meteorological 
epiſtle to Pylborles, his beſt "interpreter, Ga, 
 Jendns, makes him ſpeak conftantly in theſe 
words, Maxime vers . dede teipſum jpecula- 
rioni principrorum, ex quibus conſtant omnia, & 
minjnitatis nature, alibrumgue bis cobæfrentium. 
| Infuper vert eier trum, affctutmgue abin, 
& ehen fur, ir quem its erte co 
lintadimus, àattende, oh MTA ö marelligo 
Patunique mentes imperturbutum. But this is 

not all the teſtimony I can give you from Epi- 
curus himſelf to the fame purpoſe 3 for among 

his Rate Sententiæ, preſerved us by Laertius, 
(himſelf reputed an Epicurean? I find one, that 
goes further; Si nibil, ſays he, conturbaret 16s 


* 


quod ſuſpicamur, veremurque ex rebus ſublimibus, 


. meque item quod ex ipſa morte, us quando nimirum 
ad nos pertineat aliquid, ac noſſe præterea poſſemus, 
qui Germani fines dolorum a vr cupiditatum ſint 
(vx ay pode Qvornyias) nl i phyfoologi4 indi- 


geremus. Thus far the teſtimony of Epicurus, of 


whoſe mind though T am not at all, as to what 
he would intimate, That phyſiology ' is either 
« proper to free the mind from the belief of 
 «« a provident deity, and the ſoul's immorta- 
© lity, or fit for no other conſiderable pur- 
* poſes” yet this uſe we may well make of 
theſe declarations, that in Epicurus's opinion 
a moral advantage, that relates to the govern- 
ment of the affections, may deſerve the pains 
of making enquiries into nature. And ſince it 
hence appears, that a mere philoſopher, who 


£ = 


benefit may be great enough, even in the judg- 


3 V 


flow (to add that upon. the, by) another be. admitted no providence, 


philoſophical, tc profecure a ft ill 
not ve reſtrain, one . undue: paſſion, but ad- 
vance all | 


«LET + 


in 


8 ** A 


I 1 


_ 7 


know, that the three” angles 


8 * 


2 * Ie *t 14-95 + "3-4. Af F'> #5 + C33 ; n 
equal to two tight ones; or, that heat is not a 
real quality (as the ſchools would have it,) but 
a modification of the motion of the inſenſible 


arts of matter; and pain not a diſtinct, in- 
erent quality in the things, that produce it, 


* 


but an affection of the ſentiment, The natu- 
raliſt's ſpeculations afford him no conſolations, 
that are extraordinary in, or peculiar to the 
ſtate of afflickion; and the avocations,, they 

reſent him with, do rather amuſe the mind 
from an attention to leſſer evils, than bring it 
any advantages to remove or compenſate them, 
and ſo work rather in the nature of opiates, 


” - . 1 


„ „„ ß 
Bur now, if ſuch a perſon as Dr. N. falls 
into adverſity, the caſe is much otherwiſe; for 
we muſt conſider, that when the ſtudy of di- 
vine things is ſuch as it ought to be, though 
that in itſelf, or in the nature of the employ- 
ment, be an act or exerciſe of reaſon; yet be- 


falnels, ad lone to God, ſo it in moſt accapta- 


Vod, and to them, that are loved by him, it 


v1. dl. Wah fuffrer chat he, who! (as the ſcripture 


14 


ing applied to, out of obedience, and gratis: 
tude, and love tu God, it is upon the accbum 


of ita-motives} and zm aim, an act of religion 


ble to him; and upon the account of his dn 
appointment; as: well as goodneſs, is a moſt 

oper and effectual means of obtaining his fa · 
your; and then I preſume, it will eaſily be 


granted; that he, who is ſo happy as to enjoy 
| eee fag be made miſerable by affliction. 


of the benefits of afflictions to them, that love 


peaks) knows our frame, and has promiſed 


”: 1.2] thoſe; that are His, that they ſhall not he över - 


| 1Cor, r gdened, is diſpoſed and wont to give his af- 


3 


Hicted ſervanta, both extraordinary comforts: in 
afflictions, and comforts a arge to tliat 
ſtate. For though natural philoſophy be like 
its brighteſt object, the ſtars, which, however 


+ themz-are ˙ —— agents, 
_  t-afford-him@ kinder influence thanſual, in 
_ caſehebe caſt upom his bed of languiſhing, or 


n 
« * * 3 1 
1 - p — 
— 

* 
\ 


Job wü. 


W,:. 
*. 3 


Ls 


® 
i 
; 
* 
— 


(ledges: by loſing thoſe 
which are the inſtr 


torments, that will m 


voluntary, 


alleviate our heavieſt afflictions by ſuch ſup- 
porting conſolations, that not onſy they can 
never ſurmòunt our patience, but are often- 
times unable ſo much as to hinder our joy; and 
when death, that king of terrors, preſents it- 


. "Tel, whereas, the mere nituraliſt ſadly expects 


to be deprived of the pleaſure of his know- 
Enſes and that world 
nſtruments and the objects b 


itz and perhaps, diſcovering beyond the grave 


nothing but either a ſtate of eternal deſtruction, 


or of eternal miſery, fears either to be con- 


fined for ever to the fe: , or expoſed. to 
e: even fuch a condi- 
tion deſirable; the pious ſtudent of divine 
truths is not only freed from the wracking 
apprehenſions of having his ſoul reduced to a 
ſtate of annihilation, or caſt into hell, but 
enjoys a comfortable tion of finding far 
greater ſatisfaction than ever, in the ſtudy he 
now rejoĩces to have purſued; ſince the change, 


_ that is ſo juſtly formidable to others, will but 


bring him much nearer to the divine objects 
of his devout curioſity, and ſtrangely elevate 


and enlarge his faculties to apprehend them. 

And this leads me to the mention of the 
laſt advantage belonging to the ſtudy I would 
perſuade you to; and indeed, the higheſt ad- 
vantage, that can recommend any ſtudy, or 
invite men to any undertaking ; for this is no 
leſs than the everlaſting fruition of the divine 
objects of our ſtudies hereafter, and the com- 
fortable expectation of it here. For the em- 


Ploying of one's time and parts, to admire the 


nature and providence of Bod, and contem- 
plate the divine myſteries of religion, as it is 
one of the chief of thoſe homages and ſer- 
vices, whereby we venerate and obey God 
ſo it is one of thoſe, to which he hath been 
IF Ez. III. 2h | 
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pleaſed'ito apportion no leſs 'a recompente; 
ch can havr no greater) the- 


than (that a 
enjoyment of himſelf. The ſants and angels Pen it. 
in heaven have divers of them been employed Luke i. 
to convey the truths of theology, and are ſo- 11, 26. 
licitous to lock into choſe ſacred myſteries; 3% *- 4, 
and God hath been pleaſed to appoint; that ! Per. i. 
thoſe men who ſtudy the ſame leſſons, that 12 

they do here, ſhall ſtudy them in their com: 

pany hereafter. And doubtleſs, 'though hea- 

yen abound wich unexpreſſible ons, zer it will 

be noni of the leaſt, that fall make up the 
appineſs; even of that place, that the know- 

ledge of divine things, that was here ſo Zea 

ouſly purſued, ſhall there be compleatly at- 
taimed. For thoſe things, that do here moſt 

excite our deſires, and quicken the curioſity 

and induſtry of our ſearches, will not only 

there continue, but be improved to a far 

greater meaſure of attractiveneſs and influence. 

For all thioſe intereſts, and paſſions, and luſts, 

that here below either hinder us from clearly 

diſcerning, or keep us from ſufficiently va- 

-luing;; or divert us from attentively enough 
conſidering, the beauty and harmony of di- 
vine truths, will there be either aboliſhed, or 
transfigured: and as the object will be un- 
veiled; ſo our eye will be enlightened, that 


iit is, 38 God will there diſcloſe thoſe worthy ob- 


jets of the angels curioſity, ſo he will enlarge 
our faculties, to enable us to gaze, without be- 
ing dazled, upon thoſe ſublime and radiant 
truths, whoſe harmony, as well as ſplendor, 
we ſhall be then qualified to diſcover, and con- 
ſequentiy with tranſports to admire. And 
this enlargement and elevation of our faculties 
will, proportionably to its own meaſure, in- 


f 


. creaſe our ſatisfaction at the diſcoveries it will 


enable us to make. For theology is like a hea- 
ven, Which wants not more ſtars than appear 
in it, but we want eyes, quick - ſighted and 
piereing enough to reach them. And as the 
milky way, and other whiter parts of the fir- 
- mament, have been full of immortal lights - 
from the beginning, and our new teleſcopes 
have not placed, but found them, there; ſo, 
when our Saviour, after his glorious reſurrec- 
tion, inſtructed his apoſtles to teach the goſpel, 

it 18 not * e's he e any ang, in the Lukexxiv. 
'ſeriptures of Moſes and the prophets, but on- 4 
ly opened and enlarged ther intellects, that _ _ 
they might underſtand the ſcriptures: and the 
royal prophet makes it his prayer, That 
God would be pleaſed to open his eyes, that 

« he might ſee wonderful things out of the 

% law; being (as was above intimated) ſo 
well ſatisfied, that the word of God wanted 

not admirable things, that he is only ſolici- 
tous for the improvement of his own eyes, 

that they might be qualified to diſcern them. 
I had almoſt forgotten one particular about 

the advantages of theological ſtudies, that is 

- too conſiderable to be left unmentioned : for as 

great as I have repreſented the benefits accruing 

from the knowledge of divine truths ; yet to 

- endear them to us, it may be ſafely added, 
that, to procure us theſe benefits, the actual at- 

- tainment of that knowledge is not always abſo- 

lutely neceſſary, but a hearty endeavour after 
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| nay better, have never fought it; umd remains be/gftually*zccompliſied :' good defigne and 
2 poor im effect, as he was rich in expeRtagon. endeavours..axe our purt, Butt the reverns of 
"The huſbandman, that employs ils feed and thoſe, as of all other thirigs, are inthe; all-diſ- 
* from: the round a „ who, if wre be not want 
| Tarvelt, if; after all, ah unkind ſeaſon | . mb to. whit nes in, us; will not ſuffer us to be 
| _ is e ee 8 by the defekring diſpoſitions of lis pro- 
T5 4. 138 ant e W by 1 bun cum dur endeavours, either 
with fuccels, or wich ſome other rocompence, 
that will keep us from being loſers; by milling 
of chat. 5 . | 
KE eue, 28 well Seewen 
asquitly; gives Socks goodneſt which” it re- 
ar Jochen crater] ir ab above i hb maths) and Hb 
3 eyes puniſn, as well as fee, the 


| | *hd under and adler uf te Heart, wheb thoſe = 
88 . ins ue hindered” from 


Mr, Hobbes, after ail the-woys be has ard, inge aftudl ohes 5: we'can ſoarce-doubr, barks 
| ſquare the circle, "whoſe juſtice! puniſhes ſinful aims; will allow 
| Ind double the (cube, by milling of bi end, has infinite to recompenſe ' pious at- 
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knges-to itſelf, a good deal more prolix than 

2 ay rr red dhe firſt; not only becauſe it (often. requires 

the ſecond: book of ; Sawwe!, we ſhall find, that move wouble; and more words to 'detelt and 

050 David's declaration of, a, deſigu to build -difpreve an error, than to make out a truth; 

| an houſe, God himſelf ates. to ho- but alſo becauſe, that divers things tending to 

verſe gz. „ Wit the credit of divinity, and which 

5 ' culiar tide of his fervant; n might haue: been brought: into. che But part of 

' het to ſa e -this diſcourſe, were thought more ſit uo be in- 
ot Hd r to terwoven with other things, in che anſwers 
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diſcourſe, conſidering the delightful- 

: fee ylicks, as the main che that 
25 Rehe and 8 * other 15 rtuoſi, 


om om rei „ a8 -they , and otherwiſe 
would, We Fieses of theolo gical diſco- 
88 es. And t0 deat ingenn ody with qu, 1 
mall bot ſcruple th acknowledge, that though 
the addrefs'F Have made to nature has lafted - 
ſeveral years, and has K. toilſome enough, 
ad not unerpenſtve; yet I have been pleaſe 


with the favours, ſuch as they i" 
that ſhe Has from time to time accorded m 
not to con 


nplain - ES been un pleaſantly 
em But Fadi Mes the at- 
rainments of ons to be able to give phi- 
loſophicat fouls fincrrer pleaſures, than thoſe, 
that the rewe part of mankind is 
ſo fond of; yet 1 therefore allow 
chem hi 5 5 even _ 8 0 fac e 
— t to a ſoul qualified b 

0 bai the the beſt things Toll he ras. 
bude ki kind of theological contemplations. _ 
Tui, 1 preſume, will ſufficiently e | 
if 1 ſhew you, that the ſtudy of phy ology 
' not unattended with confiderable inconve- 
niencies, and that the pleaſantnefs of it ma 


be, by a perſon ſtudious of e enjoyec 


Wich endearing ei 
Bur before I name any of the peter 
wa that I am to repreſent, I fear 8 
be requifite to interpoſe a few words, to 
viate a miſtake, which, if not 


rev 
may have an ill aſpect, 5 n- the 
firſt ſection, ber upon 3 f art of "the fel. 
lowing diſcourſe.” For 1 15 R 
be Ri, that whereas I all ings, 
to leſſen the lately 8 e 
the ſtudy of phyſick, and to _ 7 fa 


other advantages, which lowing 
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10 mr aig not, a 1 a ah move, you, 
if you configer "the argument and ſcope of the 
97 parts or” this letter. For ip the former I 
have men by poſitive proofs, that the ſtudy 
of theolpg is attended W th, divers advantages, 
Which belong dc it, eichet only, as ſome” o 


1 db, 85 pe 2s others, 'And now 
H th 


cqme to configer, whe- 
ther 5911 is e ed in a Neben of the ſtug 
es erve to Cinco ance thoſe 
Ferro 5 i Avant 1 90 therefore ir 
either l nor is m to compare 
for 9 8 e del my de, of -t uk 0 
ſtudies, theology and phyficks, but teens 
5 I A the latter, to 
weaken the argument, that is drawn from. that 
deli eue eq Sabel it preferahſe, to the 
ſtudy of, e So thay my work, in this 
and the follo Ktions, not ſo much 2 
nie a Fons, as to obyiate or 
allegarians. for fince I have in the 275 
courſe grounded the excellency of the 
_ divigity, chiefl in Book 88 great 2 mg 
tha to it 3 3 put 8 5 2 ul 


4 org _ 
int o delight ER * that 
ho clgh caſes, be 15 to the 


ſtudy ſhould, in many 
fame jections with the ſtudy of nature, ſince 
it is not mainly for theſe qualities, but, as 1 
was ſa ay ing, far other and peculiar excellencies, 
that I re commended divinity. And therefore 
ng he d fulnefs, &c. of that and 5 
cke to be allayed — — the ng, Kue ue 
inconven lencies or impe rfections; that 
tion would not hinder the ſcales to be rel in 
favqur of dirinity, upon the ſcore of thofe 
5 


that ars unqueſtjoned, and peculi- 
belong to it. I know . whether I need 


440 that 12 1 691 8 this, ht ok not = 
expett, that ou! oſophy the 
wounds of an enemy. Por ah my deſign 57 
not to difc you, nor any "Bic a man, 
from courting her as * 09 r from WADE 
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and 6 
he? a pt to wound ber, but a balance, 


0 _ that her 3 3 ſolid 2 


=> of ders . 


N rha N 
to have, perhaps, hy. 


ht to your pardon, 
as well as ſome hangin,” 


Jr, 
; little 


the 5 


rſtood, - 


this, to k 
being miſy 


of this diſcourſe from 


pe we may now pro 
ceed to the yurticuive, wich Tcope we —_— On ee eee 


e l ib) tk io 6 
beſos this lo 


the Eehifolne of the ſtudy % phyſicks, a- 
bout which I was going i — 5 lace tg tell 
that I know you an vines. Oh 


ou, 
1 grant me, that the — yg of the empty- 


and barren phyſiology, that; is raught in cho a nen Denon 
ſchools, as it exaRts not much pains to be a0. | 2 ol a 

; e an old « error. For, 19 258 En e 
ou will ic me 
doubt, w 
* ae N o ym and warily made. in ug 


quired, ſo it 1 but little 7 5 wher 
atmine d. All 


leave to ſay 1 3 65 being warranted b 


night experience of my own, I Wall tak 375 eay 
to ſay, FA hg, he ſtudy of that 2 25 


philoſophy, Which 15 that, wh ereof 
5 ſo mu enamoured, 18, 
cChted, a ves troubleſome. and 
ployment. 'or, (to, moennep .At K poet but 
this) that great vaticty of 0 bed raliſt 
is not .only- by his . ut by their ſecret 
de dances u pon one an er, 6 to co com 
cler, and 8 ways to handle, Will put him be 
n needing, and i upon hie 
ene ag mechanick people 
a great part 0 of his time, and. 
pix 15h ſhall be in waitin 

by pe 


en, and r iring the loſſes 1 5 Fates 
by their diſappointments, which is a. 
than any, Who has. not tried it, gs 
mene and which 
me, does bl 
ay the delightfulneſs of the ſtud 
ag of. In — — ſo 
care and time 9 0 be laid out in providing the 


0 8 e for che trying of ent 
"I this i is not, All, For. hen you. - have 


much — 7 7. 


brought an ex eriment to an iſſue, though the < 
event may often prove ſuch as you will be 
Fe "ifs. yet It bay 5 8 55 prove ſuch as 


res | not. with an 


as you. 


E and. IT awa NN the p 


ging 1 you have d, 
1 by any troubleſome itch of, curiolity 


one aber: and ig thing 
[do not every wad 


IIe of 
terrupted ey ge e bo Adu 22 5 e oth A 


fend K matter of fat 
ir be July proſe-' Wo 
laborious em- | cal 


ſmiths, /turgers, Sc. 
perhaps all 


phyſi ad the th 
Pe be By to one. another, give ſuch 


yet being as inevitable as 


at a part of W ee 


„ ally fain to live; 
5 £0pUg they | 


der- 1 In, 


divinky fork SS mm 8 woods A 2 19%” eee 


already gone over, or that will be explicated 
1 and ſcarce without then.” But in 2 


we would diſcover 
knowable by thoſe,. * 
that precede them, that _ mind is never ſatis- 
6—— to e eee till 


are ſo darkly or incompleatly 


. is. 
m moleſted _ 
which 


.. . 


, Fer progres, And et the full diſcoy 
nature's. myſteries is ſo unlikely to fl 8 


is at beſt, like t 


t romance, 


0 nies; eee 
nile) pigs Br indeed e 
aro vp cbr" nr 
ſo man a thts oc — 
one another, that 
, or diſcovers | 


ng: man) be will 2 find Au, 5 
dhe; experiment qr obſcrvation 


es, as to him fuch an account 


would defire, *. 
«1% 7 „ le,, 1 
3 4 2 K "1 S# 7'$4# 3 $+>$, 4 


differing, agents may produce Ye x 
promo or Me. 2 A rear | 
1c experiment or. obſc 
be lels Feet than Ds a pe bel to 
bon o not 8 ca as well 


ang ſuch deſires of improving the —.— ziſts w 

we already made, to:he exp rp 
difficultics, or the making of further diſcove- 
ries, that an inquiſitive ral Grads his work 
to encreaſe daily upon his hands, and the event 
of his beſt tolls, whether it be good or bad, 
does but engage him into new. ones, either to 


free himſelf from his ſcruples, or improve his 


ſucceſſes. . So that, though the 155 of 


F phyſical. diſcoveries is, in itſelf conſi- 


L 9 mas yet: this does 2 little impair 
it, th AD which | afford that 
; t, = ' 1 y beget both Anxious 
ag 8 EG 1 . Nas — 
if kn ag ſome ers have 
122 it, the aliment of the Ek 1 fear 
g too truly ſay, that the naturaliſt is uſuE 
ſallads and ſauces, which, 
aa , pc excite 
petite e „ an . 
pleaſure of eating with a good ſto- 
mach, but then reduce us to an unweloome ne- 


2 of always 3 * from the table. 


Or 
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neß of phyſiological ſtudies; 1 do fo amply 
- diſcourſe in other papers | v 


purſe” in other papers, that J might we 
remit you thither; but indeed it is not neceſ⸗ 


far; chat I ſhould inſiſt on this argument any 


further. It is true, that ſuch a reference miglit 


be very proper, if the 'myſteries' of theology 
e ite thoſe "of thovloiry wn 


magick, whereof the former could not be well 


. reliſhed without an abhorrerce of the latter. 


But as the two great books, of nature and of 


ſeripture, have the fame author; fo the ſtudy 


of the latter does not at all hinder an inquiſitive 


man's delight in the ſtudy of the former. The 


doctor I am pleading for, may as much reliſh 
« phyſical Uiſcovery, as Phyfzphilus ; nay, by 


being addicted to theology and religion, he 1s 
fo far from being un 


| able of rhe contentments 
accruing from the ſtudy of nature, that befide 


i 


there are ſeveral things, that peculiarly endear 
! SCOIISSS ITE 25% 


it to him. | 


© Fox 1. he has the contentment to lock up- 
bon the wonders of nature, not only as the pro- 


ductjons of an admirably wiſe author of things, 
bat dF fert ih öns, 4 fre intirely honors and 


bves, and to whom he is related. He, that 


reads an excellent book, or ſees ſome rare 


engine, will be otherwiſe affected with the ſight 


or the peruſal, if he knows it to have been 


| 
ps 
„ 


ſome charming bea 


nobleſt 


that, which endears to the paſſionate lover of 
arming beauty an excellent, above an 
ordinary, picture of her; becauſe that the 
ſame things, that make him, as it does other 
* look upon it as à finer piece, make 
im look upon it as the more like his mi- 
ſtreſs, and thereby entertain him with the ſub- 
mer ideas of the beloved original; to whoſe 
tranſcendent excellencies he ſuppoſes, that the 
repreſentations muſt be the moſt re- 
ſembling. PARKS Ae } F 


\ 


6 


ment in theſe diſcoveries. For we have in our 
nature ſo much of imperfection, and with all 


ſo much of inclination to ſelf. love, that We 


do too confidently proportion our ideas of 
what God can do for us, to what we have al- 
ready the knowledge, or the poſſeſſion of. 


And though, when we malce it our buſineſs, 


we are able with much ado ſomewhat to en- 
large our apprehenſions, and raiſe our expec- 
tations beyond their wonted pitch; yet ſtill 
they will be but ſcantly promoted and heighten- 
ed, if thoſe things themſelves be but mean 


and ordinary, which we think we have done 


made by a friend, or a parent, than if he con- 


(iders it but as made by a ſtranger, whom he 
has no icular reaſon to be concerned for. 


from the (ſentiments of mankind, as from his 


family, he could not but look upon that mag: 
nificent temple of Solomon with another eye, 


enough, if we make them ſurpaſs. A coun- 
try villager, born and bred in a homely cot- 
tage, cannot have any ſuitable apprehenſions 


of the pleaſures and magnificence of a great 


monarch's court. And if he ſhould be bid to 
ſcrue up his imagination to frame ideas of 


them, they would be borrowed from the 
beſt tiled houſe he had ſeen in the market- 
towns, where he had ſold his turnips or corn, 


dan did the throngs of ſtrangers, that came 


only to gaze at it, as an admirable piece of 
architecture, whilſt he conſidered, that it was 
his father, that built it. And if, as we ſee, 
the ſame heroick actions, which we read in 
hiſtory, of ſome great monarch, that ſtrangers 


barely and unconcernedly admire, the natives 
of his country do not only venerate, but af- 


fectionately intereſt themſelves therein, be- 
cauſe they are his country- men, and their an- 
ceſtors were his ſubjects: how much may we 
ſuppoſe the ſame actions would affect them, 
if they had the honour to be that prince's chil- 


and the wedding-feaſt of ſome neighbouring 
farmer's daughter. And though a child in the 
mother's womb had the perfect uſe of reaſon, 
— could it not in that dark cell have any ideas 
df the ſun or moon, or beauties or banquets, 
or algebra, or chemiſtry, and many other 
things, which his elder brothers, that breathe 


_ freſh/air, and freely behold the light, and are 


in a More mature eſtate, are capable of know- 
ng and enjoying. Now among thinking men, 


whoſe thoughts run much upon that future 


ſtate, which they muſt ſhortly enter into, but 


dren? We may well therefore preſume, that it 


is not without a ſingular ſatisfaction, that the 
contemplator, we are ſpeaking of, does in all 
the wonders of nature diſcover, how wiſe, and 
potent, and bountiful, that author of nature 
wy in whom he has a great intereſt, and that 
the number of his friends, and adopted into 


great an one, as both to be admitted into 


the number of his ſons, and is thereby in ſome 


meaſure concerned in all the admirations and 
Praiſes, that are paid, either by himſelf or 
others, to thoſe adorable attributes, that God 
has diſplayed in that great maſter- piece of 
power and wiſdom, the world. And when he 
makes greater diſcoveries in theſe expreſſes and 
adumbrations of the divine perfections, the 


tionably increaſed upon ſuch an account, as 
3 0%, UL AN N 


delightfulneſs of his contemplation is propor- 


ſhall never paſs out of; there will frequently 
and naturally ariſe a diſtruſt, which, though 
ſeldom owned, proves oftentimes diſquieting 
enough, For ſuch men are apt to queſtion, 
how the future' condition, which the golpel 
promiſes, \ can afford them ſo much happineſs 
as it pretends to; ſince they ſhall in heaven but 
contemplate the works of God, and praiſe him, 
and converſe with him; all which _ * 
ay, though not immediately, be done by 
41 — — without being happy. But 
he, that by teleſcopes and microſcopes, dexte · 
tous diſſections, and well employed furnaces, 
&c. diſcovers the wondrous power and ſkill. 
of him, that contrived ſo vaſt and immenſe a 
maſs of matter into ſo curious a piece of 
workmanſhip as this world, will pleaſingly be 
convinced of the boundleſs power and good- 
neſs of the great architect. And when he ſees, 
how admirably every animal is furniſhed with 
parts requiſite to his reſpective nature; and 
that there is particular care taken, that the 
Se . ſame 
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1 eagle, / as for dhe creeping .caterpillar 
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| | Ephef, of 
10. ” 
| ing prudence, that Salomon diſplayed in the or. 
Gering of his the tranſp 
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= vor but you have t00 good an opi- 


edly concluded thoſe ſervapts. his to be hap: | 

Er enough to deſerve a monarch's. envy, that 
re allowed the honour and priviledge of a 

erben nden en dn. 


SECTION 1. 


nion of * not co cn. * 


. e. hy lick it ſelf. 


ed e mankind... And this I (who 


ho by 
ders them + bur do helpthew in that 


1 that he thief thing; 5 
hich makes him prefer phyſiology mall ohs 


e knowledge, is, that it enables 
el wh are. prohciepts in, it Ok grace 


both by improving. of s, and by 
J 1 am 0% 
mindful of Se writ to Pyropbilus, $0 deny, 
2 75 that it can aſſiſt a man to advance phy- 


and trades, or that, by ſo doing, he may 


leſſen your friend's eſteem, for phy- 


—— but only n willingly acknow- 


r an endearment of ex 


loſophy, that I do not know any 
men of a humane, as well as 
1, ought more to recom- 
Jof nature, except the © 
it affords men to be juſt and gratetul to 
. — both of nature and of man. I do 
nat then deny, that the true naturaliſt may ve- 
Fes be g, but I affirm, that, 
men be nat wanting to themſelves, the di- 
vine may benefit them much more. It were 
nat perchance either unſeaſonable, or imperti- 
nent, to tell you on this occaſion, thet he, who 
effectually teaches men to ſubdue: their luſts 
and paſſions, does as much as the phyſician 
contribute to the preſervation of their bodies, 
2 age Br them from thoſe vices, whoſe 
than deſtructive effects are wars, 
2 duels, and rapines, and deſolations, and 
the pox, and ſurfeits, and all the train of other 
diſcaſes, that attend gluttony and drunkenneſß, 
idleneſs and luſt; which are not enemies to 
EA upon a phyſical ac- 
It, but upon a moral one, . 
to puniſh them with temporal as well as 
2 judgments; ſuch as plagues, wars, 
mines, and other publick calamities, * 
22 away a great part of mankind; beſides 
agen of conſcience, that de both. horten 
. (hg e imbitier: them. — 55 
piery having (as the ſcriprure afſurey/us) pro- 
miſes both. of We l — — which is to 
me thoſe _ — 9 — —— 
religious, by mak temperate, an 
chaſte, and inoffenſive, and calm, and con- 
tented, do nat only procure them great and 
excellent diſpoſitions to thoſe hleſſings, both of 
the right hand and of the leſt, — God's 
F 
grace and virtue are made fit to receive 


qualifications, 
that by preſerving the mind in a calm and checr- 
nne body al, 
that temperance can confer, do both lengthen 
their lives, and ſweeten them. Theſe things, I 
ſays it were not. impertinent to inſiſt on; But [ 
will rather chuſe to repreſent to you, fm he 


ages an e cumin of hm: $061 
Bx it granted then, that the naturaliſt may 
much. improve both phyſick and trades z yet 
ſince theſe themſelves were deviſed for the fer- 
vice of the body, (the one to preſerve or re- 
Gre his health, andthe oxhe o demi it wic 


of 08 E OL 


Fee. U the boaſted. uſe 

of natural philoſophy, kn its advancing nodes 
and phyſick,will ſtill be to 
is bur che lodging and inſtrument of the ſoul, 

F N K erde. pour wen and which 
Lam ſure your ſelf wi {he fas from. thighing 
the. nobleſt- part of man. I know it may be 


ſaid, nor do I deny it, chat divers mechanical 


arts are highly beneficial, not only to the in- from 
ventors, but to thoſe places, and perhaps choſe 
ſtates, where ſuch improvements are found out 
and cheriſned. But though 1 moſt willingly 
grant, that this conſideration. ought to recom- 
mend experimental philaſophy, as well to 
ſtares as to private perſons ; yet many of theſe and 


improvements do rather transfer chan enereaſe 


mankind's- goods, and prejudice one ſort of 


men as much as they vena macht, (as in 


' the caſe of the eaſtern Tre of whole trade 
] the Portugals and Dutch by their Jater naviga- 

tions; did, by appropriating it to themſelves, 
deprive the br 5 55 ) or. elſe do but increaſe 
that, which, though YA beneficial to the pro- 


ducers, is not reaſſy ſa to mankind in general : 


of which we have an example in the invention 


of extracting gold and filyer out of the dar, 
with me — For thou 5 


riched the Spaniards in the Weſt Indies, yet it 
is not of any ſolid advantage to the world ; no 


more than the diſcovery of the Peruvian and 


other American mines; by which, (eſpe 


reckoning the multitudes of unhappy men. 
made- miſerable, and deſtroyed ' in 


that are made 
worleing them) mankind is not put into a bet- 
ter cundition than it was before, And if the 
philoſopher's ſtone it ſelf, (ſuppoſing thore be 


fſuch a thing) were not an incomparable me- 


dicine, but wa. 1 


other metals into gol 1d _ — ormg 
whoth the ne gl 16 7 it would much ad- 


mankind; there being already gold 


_ filver enough to maintain trade and com- 
merces among men; and for all other purpoſes, 
1 know not, why a plenty of iron, and braſs, 


and quickfilver, which are far more uſeful me- 


tals, ſhould not be more deſitable. But not to 


urge this ; we may conſider, that theſe ad- 
vancements of en trades do ſtill brin 
advantages but to the outward man, and thoſe 
many arts and inventions, that aim at the heigh- 


- tening che pleaſures of the ſenſes*, belong but 


to the body ; and even in point of gratifying 
think are not ſo requilite and important, as 
many ſuppoſe 3 education, cuſtom, &c. hav- 
ing a greater intereſt, than moſt imagine, in the 
reliſh men have even of ſenſitive pleaſures. 
And as for phyſick, not to mind you, that it 
has been loudly, (how 22 
not,) complained of, that the new philoſophy 
has made it far greater promiſes than have yet 
been performed; I ſhall only take notice, that 
ſince all, that phyſick is wont to pretend to, 


is, to preſerve health, or reſtore it; there are 


: multitudes in the world, -that have no need of 


the aſſiſtance the naturaliſt would give the phy- 
ſician ;" e 
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ſtiles it an unſhaken kingdom, when we are 
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mit i hne more-adven- 


taged by the naturaliſt's contribution t ſi 
ſerve the body; which. than 9 


a ſound man, that ſleeps in a whole ſkin, 
noi progres cr Foe. 


gl the bean, ghee win 
— 


theology, much ſurpaſs 
om theology, mic e ie Se 


'For lhe evi, d 
— and engines, - and 


improvements 
2 do | man, 18 they relate but to this life, 
jos e determine with it. Phyſick indeed, 
chymiſtry do, the ane more faintly, and 


the other more boldly 


— ſometi E 

not only to the cure — of eaſes, but — ä 
longation of life; but ſince none will ſuſpect, 
but that the maſters of thoſe parts of know- 
ledge would employ their utmoſt (kill to pro- 
troct their own lives, thoſe, that remember, that 


Solomon and Helmant lived no longer, than 


millions, that were ſtrangers to philoſophy z 
and that even Porore(/us himſelf, for all his 
boaſted Arcana, is by Helmant and other che- 


miſts confeſſed to have died ſame years ſhore 


of fifty-z we may very juſtly fear, that na- 
ture will not be fo kind to her greateſt vota- 
ries, as to give them much more time than 
other men, for the payment of the laſt debt all 
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a ſcrupulous and troubleſome uſe of 
diet remedies be obtained ; yet that, in 
compariſon of the eternity, that is 10 follow, is 
not at all-conſidergble. But whereas — 
no great number of years, (a little ſooner, or 


. 4 ire later) all the remedies, and reliefs, and 
ranſmuring pleaſures, sad accommodations, that philoſo- 


phical improvements can afford a man, will 
not keep him from the grave, 2 within 
very ſew days will make the body of the great- 


eſt virtuoſo as hideous and as loathſome a car - 
_cale,/as that of any ordinary man;) the kenefits, . 


that may aecrue to us by divinity, as they re- 
late chiefly, though not only, to the other 
— — — and 
prove greater ever 
when they alone ſhall be capable of being en- 


| joyed. Sa that philoſophy, in the capacity we- 


here conſider it, does but as it were provide us 
ſome little - conveniences for our paſſage, like 
eee eee e 

not the vayage 3 but religion es us 
a vaſt and durable eſtate, 9939 


N preferable to their competitors, 

net only reach to the mind of man, 

bs reach byood theo im lt 22 
vVaniety of inventions, philoſ 

much boaſts of, as whilſt they were in ſeaſon 


they were deviſed for the ſervice of the body, 


ſo make us buſy, and pride ourſelves a- 
wy Gang that within a ſhort time will not 


(ſo n at all concern us. 
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taint ere- men preſume they believe upon phyſical ard 
— N e ere wen Fer in- bur 2 moral affurafteg; 
by 10 few, chat 1 nde been invited to take 


22 this may * — phy- 
| command a ſight,” 
falſe, as Chriſtians generally, and even the F 


Carteſian naturaliſts, aſſerting the creation of 
the world, muſt e * de Jann. it is. 


ment, where Loraruf and others are recorded 
to —_ ey _—_ from the” dead,” "muſt be- 
ppear, and 


r * 142 


woch ching 1 are indeed eohitraories, 
ede both true,” or that fan infefum 
nels non poteßt, are metaphyſical truths, which 


cannot poſtibly be other than trite, and conſe- 


1 1 a metaphyſical ant abſolute cer- 


And yòbur maſter Carte/ins was To fen- 
ndance of phyſical demonſtra- 


5 6 hb n t. kö, that he would 


e ere not on to them, but 
even to geometrical” demonſträtions, until he 
reaſonable had evinced, that” there i a God, and chat he 
cannot deceive men, that make uſe 29 * 
Go al 0 . ; 1 en [5 a nar vs f | 
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my fk — wo F is plain, that divers of theſe 


fo. IE e ber byes, e chef e. 
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/ the credit | of' thoſe" a aſtrono- 


mers, What had N 
the inferences,” as ſuch, in 
ſtrable certainty; pet the 

having but an Hiſtorical one, the 
mathematical 'demonſtration 
duce f a Waty mind but à moral cer- 
1 57 Ao ee gteateſt neither of that 
kh ; that is pollibſe to be atrainedy” us he 
will not to” acknowledge, 


magine, to make va 
about ſuch ice” ſubjeRts, wich the exactneſs, 


can beget that is requiſite for "the building” of an un- 


doubted t on them. And chere are I 
no not how' many things in ks, that 
cogent arguments, ins the have 

hich Tract heeded 


the more ice of them in other 


particular r 

pers, py: of e 
ply; of wh Won, Me fou 
ophy ; of which" diſco you” may 
1 ſhall bot eruple to refer 
you thither för the - reaſons of my affirming 
here, that the moſt even of the modern vir- 
tuoſi are wont to fancy more of clearneſs and 
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„ area nag Mong 
1 will here touch oben « couple. of 
e which mien are won: ro believe t0 
and? Which indeed ought: to be, the - moſt 


1 Fe n mean che nature of 


eral, and the nature of ſenſation. 


m gen 
Aud for the firſt ofthele, Gate we eh em 


our ſelves no way, but we are every where en- 
 vironed, and incefſantly touched: by cor 
| ſubſtances, ns would think, that ſo n 
that does fo aſſiduouſly, and ſo many 
_ ways affect our ſenſes, and for the knowledge 
of which: we need not enquire into the diſtinct 
natute of particular bodies, nor the p 
of any one of them, ſhould be very erfely 
known unto us. And yet the notion of body 
in general, or vrhat it is, that makes a thing to 
be a corporeal ſubſtance, and diſcriminates it 
from all other things, has been very hotly di- 
haned of, even among the modem philaſo- 
& adbuc.fub judice lis eſt. And though 


your” favourite Des- Cartes, in making the na- 


tue of a body to conſiſt in extenſion every 
way, has a notion of it, which it is more eaſy 

to find fault with, than to ſubſtitute a better; 
211 fear, it will appear to be attended, not 
only with this inconvenience, that God cannot, 


within the compaſs of this world, wherein if 


any body vaniſh into nothing, the place or 


ſpace le behind it, muſt have the three di- fuch 


menſions, and ſo be a true body, annihilate the 


leaſt icle of matter, at leaſt without; at the 
carrie duftet and: creating as much(which 


agrees very ill with that neceſſary and continual 
dependance, | which he aſſerts matter itſelf ta 


have on God for its very e Ban eee 
ends 


ſuch other inconveniences, that 
| yours, otherwiſe very inclinable' to the Cart 


and yet I need not tell Jou, hor fundamental as 
£ a notion the devĩſer of it aſſerts it t be. Ni- 


ther do I ſee, how this notion of à corporeal 


ſubſtance will any more than any of- the for- 


merly received definitions of it, debate u. out 


of the difficulties of that no/leſs perplexed, than 


though ſomeingeniousmen,whoperhapsperceive 
better than others, how intricate" it is, have of 


late endeavoured to ſhew, that men need n 

be ſolicitous to determine this controverſys i ifivar 
being rightly propoſed by. the ſchool-· men, that 
_ have ſtarted = — though. L perhaps think, 
that natural philoſophy may be daily advanced 
without the deciſion of it, : becaviſe there is a 
multitude of conſiderable thingꝭ to be diſco- 
vered and performed in nature, without ſo much 
as dreaming of this controverſy; yet ſtill, as 
I would propoſe the queſtion, the difficulties; 


till removed, will ſpread a thick night over the 


notion of body in general. For either a cor- 
poreal and extended ſubſtance is (either really 


or mentally) diviſible into parts endowed with perfe 
extenſion, and each of theſe parts is diviſible 
alſo into other corporeal parts, leſſer and leſſer, 
in inſiuitum; or elſe this ſubdiviſion muſt ſtop 
ſomewhere, (for there is no mean between the 
2 Nen of the diſtinction;) and in either 


FRG .. pitched en will be liable to 


woo 


of H EOL 0 V 
Ri may thoſe! inoonvealieqces,:.not to ſay; abſurdities 


tainers of the 
ſides! being ſo ſtrong, that ſome of the more 
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chat are the objects 

you, that by their impreſſions on che ſenſqries, 
they variouſly move the fibres or threads of the 
nerves, where with thoſe parts ate endowed, and 
by which the motion is propagated 
ere); in che braing called by-many writers the 


| mem; 
famous controverſy, de compoſſt iane cunt inui. And 


as ſuch, does not in phyſical matters 


that are rationally urged 


„ it by the — 
paßte the objections on both 


candid, even of the modern metaphyſicians, 
after; having red chemſelves;and-their readers 
Vith arguing Fro and Con, have confeſſed the 


objections on both ſides to be inſolublee 


By r though we do not bern, underſtand 


the nature of bod uz yet ſure we 
cannot but be 7 — noqainted with What 


paſſes within ourſelves in reference to the Joo: 
cular bodies we daily ſee, and hear, and ſmell, 
and taſte, and touch. But alas, though we 


es know but little, ſave by the informations of our 
ſenſes; yet we know very little of the manner, 
by which our ſenſes: informs us. And to avoid 


prolixity, I will at preſent ſuppoſe. with you, 
that the ingenious Des-Cartes and his followers 
have given the faireſt account of ſenſation, that 
is yet extant. Now, according to him, a man's 
body being but a well organized ſtatue, that, 
op of is __ called ſenſation, is not performed 
the organ, hut by the mind, which perceives 


the motion produced in the organ; (for which 
reaſon he will not allow. brutes to have ſenſe 
3) ſo chat if you aſk a Carte- 


ſian, how it comes to paſs, that the ſoul of man, 
which he juſtly aſſerts to be an immaterial ſub- 
ſtance; comes to he, urought upon, and that in 
ch various manners, hy thoſe external bodies, 
our ſenſes, be will tell 


to that little 


>onarion, Where theſe differing motions being 


eſa Perceived: by the there reſiding foul, become 
philoſophy, know-not how to acquieſce in it 


ſenſutions, becauſe' of the intimate union, and, 

as it were, permiſtion (as Cartęſus himſelf ex: 
preſſes it) of the ſoul with the Wan! 25: 
Br now, Sir, give me leave to take no» 
tick, that this union of an incorporealy, with a 
A 8 ſubſtance, (and that without a me- 


queſtion, - whether the: profound ſerrersiof th 

Jogy, not to ſay the adorable myſtery itſelf 2 
ot the incarnation, be more abſtruſe than this, 
For how can L conceive, that a ſubſtance pu ret 
ly immaterial, ſhould be united without a phy- 


al Pallum, (ier ia thizocaſe/ there. can be 
ne,) wich the: body, hich cannot poſſibly 

ay hold on it, and which it can pervade, and 
fly away from at pleaſure, as Des Cartes muſt 
confeſs the foul; Actually does in death. And 
it is almoſt as difficult to conceive, how any 
part of the body, without excepting}: the ani · 
mal ſpirits, or the Conarion, (for theſe are as 
truly corporeal, as other parts of the human 
ſtatue,) can make impreſſions upon a ſubſtance 
erfectly incorporeal, and which is not imme 
diately affected by the motions of any other 
parts, beſides the Genus Nerveſum. Nor is it 
a ſmall difficulty to a mere naturaliſt (who, 
take no- 
tice of revelations about angels,) to conceive, 
how a finite ſpirit-can I move, or, which 
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but reaches 
as to cheſe, 1 dut a very lirtle way z 
uhlefs the givers of it can ſhow, how an im- 
material fubſtance:ſhould be more 8 by 60 
the brifker- natives of a body. chan 
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gining,' that they) hive giveb a tolerable ac. 


have told us; "that they- ſpring from "certain 


— forms, though When they are aſked 


eſtions about thieſe incomprehenfi- 
ey do in effect but tell us in ge- 


me leave to thin, that it muy keep us 
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at before theo 


al that we know of any 
chat; or nin * ra- 


that think it in 
but 4 pleaſing ſiriell.) 


— a us? a hm diſ- 


no if it be a neceſſary i 


only wo pleafure and pain; even 


'of bodies, When they 1 


they have ſuch and fuck faculties, or 
'becauſe nature; or the author of nature, 
endowed them therewith; fo, I hope, you Will 


- miſtion of the ſoul 3 body; as we can giveno 
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for which your fried fo muck uh pre phy 

y, we are yet to ſeek, (I ſay yet, 
becauſe I kn not what time may hereafter 
diſcover) both for the definition of a corpo- 
real ſubſtance, und à ſatisfadtory account: of 
without the 


that object of phyſics in general, and with- 
dut knowing the nature of ſenſation, we can- 
not know that, from Ow wy _ 


Te, after all this your RT 3-ſhall f re that 
Des-Gortr 8 bunt of of body, and other things 
phyſicks, being the beſt, that men can give, 
if they be not ſatiafuctory, it muſt be imputed 


r ee eee eee 


I ſhall not ſtay to 7 wo how far the allegation 


s true ;. eſpecially ſince, though ic be admin, 
it will not diſcourſe. For, what- 


ever the cauſe of the imperfection of our 


e about phyſical matters be, that there 


is an impetfection in that knowledge is mani- 


feſt ; an IE ee e ee 
from being puffed up by ſuch an imperfect 
knowledge, and from undervaluing upon its 


account the ſtudy of thoſe myſteries of divi- 
nity, which by reafon of the nobleneſs and 


1 remoteneſs of the objects, may much better 
chin-the babe of Carpet chings, (which 
uinds; we ſee, and” feel, and continually converſe 


with,) have their [obſcurity attributed to the 
weakneſs of our human underſtandings, And 
ion of human 
nature, that, whalſt we remain in this mortal 
condition, the foul 1565 confined to the dark 


priſon. of che body, is (as even Ari: 


Nolle ſomewhere confeſſes) but of a dim know- 


; fo. much he greater value we ought 
to have for Chriſtian rehgion, ſince, by its 
means (and by no other without it) we may 
atthin a condition, wherein, as our nature will 
otherwiſe be highly bleſſed and advanced : ſo 
our faculties Will be elevated and enlarged. 

: made thereby > of attain- 
es and kinds of knowledge, to whith , 
Twill ot. "he ed non Clin 
WI not urge recei mes, 
chat before the fall (which yer, is 4 leſs noble 
condition than is referved for us in heaven,) 
Adam s ee e that he was able 
at firſt fight of them, to give each of the 
beaſts a name 


Aint, not , * _ 


| expreſſive of its nature; becauſe 
l rae ight ef ſome {kill (which my curio- 


Aab ee 1 cg cipher Sed, hat 
the Hebrew names of animals, mentioned in 
the beginning of Cengiz, argued* a (much) 
. n than did the 
| names of the ſame ot ſome other animals i 

Greek,' or other languages : wherefore, as 
id, I will not urge Adam's knowledge in 
radiſe for that of the ſaints in heaven, though 


the notice he took of Eve at his firſt ſeeing of 
her, (if it were not con to him by ſecret 
_ revelation) may be far more bly urged, 


than his 
2 mind you, that the proto- martyr's ſight 

. ſtrengtlened ſo; as to . ſee the heavens 
ee — cry Jeſus ſtanding at the right hand 

| be that his ſervant's eyes mi 


and when the prophet had pray- 
be immediately faw the mountain, where they 


ight be opened, 


1 inviſible to him before. To which, 
a higher argument, I ſhall only add a cou- 


4 of paſſages of ſcripture, which ſeem to 


allow us even vaſt expectations as to the know- 
ledge our glorified nature may be advanced to. 


The one is that, which St. Paul fays to the Co- fu 


rinthiant, for now we ſee through a darkly, 
but then face to face: now I know in part, 
«but then ſhall 1 know even as alſo I am 
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« Known.“ And the other, where Chriſt's fa- 


* ü. vourite · diſciple. tells believers, Beloved, now 
« -we are the ſons of God, and it doth not yet 
„ appear What we ſhall: 'bez but we know, 
«that when he ſhall appear, we ſhall be like 
him for. weſhall ſee him as he is. 

Wau ur has hitherto been diſcourſed, con- 
rains the firſt conſideration, that I told 
Rs pain hy certainty aſcribed 

we are ſaid to have of natu · 

. — but this is not all I have to repre- 

ſent to you on this ſubject. For I conſider, fur- 

cher, that it is not only by the certainty we 
have of Me that the lege of things is 

encleared to us, but alſo by the worthinets:of 

the 


qminted wich it, the remoreneſs of it from 


common apprehenſions, the difficulty of ac- 


r eee peculiar advantages, the uſe- 
neſs of it when attamed, and other parti- 
culus, Auch ir is not here nece to enu- 
merate. 1 you. doubt not but 
friend ee mack c ade be 
has of the "myſteries of mature (at many of 
Which we- have as yet but ingenious con- 
jectures) to the knowledge-of ane, that under- 
ſtands the elements of anthmetick, though he 
de demonſtratively ſure uf the truth of avaſt 
of his rules and 
Copernicus received a much f ſatisfaction 
in his notion ahout the of the fun, 
and the motion of the nr e it were 
dot ſo clear, but that Hibo, Riccioles; and 
other eminent aſtromomers have rejected ar, 


than in the knowledge of divers of 2 
rems about the 


ſphere, that have been demon- 
ſtrated by Euclid, Theodoftas, and other- 

metricans. Our that ſome c- 
mers are not, as the fchools would have that, 
Aublunary memors, bot celeſtial bodies, and 
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naming of the beaſts: but I will ra- 


were, all covered with chariots and horſemen, 
which, though mentioned to be of fire, were 


you the 


object, the mimber of thoſe, that are unac- 


operations. And queſtionleſs Tak 


the conjedhiral-theory,/ Which is all, that hi- 
therto e have been able to attain of them, do 
much better pleaſe both your friend, and you, 
and me, than the mare certain knowledge we 
| have of the time of the riſing and ſetting of 
the fixed ſtars. And the eſtimates we can 


in pa- make, by the help of parallaxes, of the — — 


of thoſe comets, and of ſome of the planets, 
though, they are uncertain enough, (as may 
appear by the vaſtiy different diſtances, that 
are aſſigned to thoſe bodies by eminent aſtro- 
nomers z) yet theſe uncertain meaſures of ſuch 
elevated ry celeſtial lights do far more pleaſe 
us, than that we can by the help of a geome- 
-trical quadrant, or ſome ſuch inſtrument, take 
with far greater certainty the height of a2 
tower or a ſteeple. And ſo a mathematician, 
when he probably conjectures at the com- 
paſs of the terreſtrial globe, and divides, 
though but unaccurately, its ſurface, firſt, into 
Proportions of ſea and land, and then into re- 
gions of ſuch extents and bounds, and, in a 
word, ſkilfully plays the coſmographer ; z thinks 
himſelf much more nobly and pleaſantly em- 
ployed, than when, being reduced to play the 
rveyor, he does, with far more certainty, 
meaſure how many acres a field contains, and 
{et out, with what hedges and ditches it is 
bounded. Now, that the knowledge of God, 
and of thoſe myſteries of theology, that are ig- 
nored by far the greateſt part of mankind, has. 
more ſublime and excellent objects, and is un- 
attained to by much the greateſt part even of 
learned men, and nevertheleſs is of unvaluable 
importance, and of no leſs advantage towards 
the purifying and improving of us here, and 
| us perfect and happy hereafter, 
the paſt difcourſe has very much miſcarried, if 
it have not evinced. Wherefore, as to be ad- 
mitted into the privy- council of ſome great 
monarch, and thereby be enabled to give a 
probable gueſs at thoſe thoughts and deſigns 
of his, that govern kingdoms, and make the 
fates of nations, is judged preferable to that 
clearer knowledge, that a notary can have of 
3 chaughts and intentions of an ordi- 
on, whoſe will he makes: and as the 
knowledge of a ſkilful pbyſician, whoſe art 
i yet oonjectural, is preferable to that of a 
cutler, chat makes his diſſecting knives, 


your "though this man can more certainly perform 


hat he s in his own profeſſion, than 
the phyſician ran in his: and (in fine) as the 
ſxill af a jeweller, that is converſant about di- 
-atnands, ables, &apphires, and ſome other forts 
of ſmall fixnies, -which being, for the moſt 
part, brought us ant af the Indies, we muſt 
e things about them upon report, dag 
becauſe of the nobleneſs of the object, 

ferred to that of a maſon, that deals in w le 
quarries af common ſtones, and may be ſure 
upon his own experience of divers things con- 
zerningithem, which as to jewels we are allow- 
ei to kn hut upon tradition: ſo a more dim 
and imperfect knowledge of God, and the 


geo- myſteries of religion, may be more defircable, 


and upon that account more delightful, than a 
clearer knowledge of thaſe inferior truths, that 
Phy ſiaks am Wont to team. 9 1 


— 
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* 


3 nor barely for themſelves, but 
to be the better 


and 
— 


leſs, though Eſan did at length m 
aim, yet, while he was hunting 


received in one act a double latiafattion, by 
exereiſing his ſkill and his devotion; and was 


qualified and cxcited to.admire 
praiſe' the author of nature; ſo his contem- 

are delightful to him, not barely as they - 
A pleaſing exerciſe'to his: _— ee but as 


e him a more welcome 
Fool: his conſtience; theſe diſtinct — 
of his 


deing not at all inconſiſtent. And 
nikon: for the 


h, that deſired it of him, be- 


good old 


ſides the pleaſure he was uſed to take in pur- 
 duing the dear he chaſed, he took a great one, 
in eonſidering, that now he hunted to pleaſe 
. his'father, and in order to obtain of him an 
ineſtimablẽ bleſſing. So, when David em- 
ployed' his fkilful hand and voice, in praiſing 


god with vocal and inſtrumental m he 


no leſs pleaſed with thoſe melodious ſounds, as 
they were hymns, than as they were ſongs. 


And this example prompts me to add, that as 


the devour ſtudent of nature we were 1 
ang of, does intentionally refer the knowledge 
he ſeeks: of the creatures to the glory of the 


 --eftator; ſo in his diſcoveries, that, which moſt | 
| contents him, 1 is, that the wonders he obſerves 


An nature, heighten that admiration he would 
ain raiſe to a leſs diſproportion to the wiſdom 
of God; and furni 


ceauſt for thoſe ſacrifices of praiſe, he is juſtly 


e | jth ear ah gl OE "Ii 3 
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ou wi uppoſe, 5 
fn, who: has written why oped ty 
phyſicks, and laboured ſo much for à little 
in it, ſhould now here endeavour. to de- 
ate that ſo uſeful part of philoſophy. But 
do not conceive, that it will be at all inju- 
rious to it, to prefer the knowledge of Ker. 
natural to that of mere natural things, and to 
think; that the truths, which God Mair 
nately expoſes to the whole race of mankind, 
and: to tlie bad, as well as to the good, are in- 
ferior to thoſe myſterious ones, whoſe diſclo- 
ſure he reckons among his peculiar favours, 
and _ contemplation employs. the curioſi- 
ty, and, in ſome points, exacts the wonder of 
the very angels. That I may cherefore re- 
ede 4 | let the overweaning opinion your 
d has of his phyſical attainments, 0 
leave to wav wrong fem Patzeulers conducive 
to that pur 15 30 
Ax p fir abe the Vighlennh + 51A 
taught by theology and phyſicks, thoſe; of the 
former ſort have manifeſtly. the advantage, be- 
ing not only converſant about far nobler ob- 
jects, but diſcovering things, that human rea- 
ſon of: itſelf can by no means reach unto; as 
has been ſufficiently declared in the foregoing 
PEW letter. 4 
Nxxr, we may ena Shin whitover i 
may be faid to excuſe-pride (if there were any) 
in-Moſchus the — who is affirmed to 


have firſt invented the atomical hypotheſis, 


him with a nobler holo- and in Democritus and Leucippus, (for Epi- 


curus ſcarce deſerves to be named with them) 


ambitious to offer i tg the deity; And as [that highly advanced that philoſophy; and in 
to 


{there is no doubt 


made, but that, when Monſieur Des Curtes, ho either improved, or 


Amos vi. David invented (as the ſcripture. intimates, that at leaſt much innovated the corpuſcularian hy- 


5 


dhe did) new inſtruments 


riſes and helps 


much, as that they 


muſick, there was potheſis: whatever, I ſay, may be alledged 
nothing in that invention, that pleaſed him ſo on the behalf of theſe men's pride; I ſee no 
could aſſiſt him to praiſe great reaſon, hy it ſhould be allowed in ſuch 


God the more melodiouſly; 8 ſtu- as your friend; who, though! ingenious men, 


| dee nature finds nothing more welcome in are neither inventors, nor eminent promoters 
the diſcoveries he makes of her wonders, than the of the philoſophy they would: be a 
they may afford him, the more but content themſelves to learn what others 


ired for, 


worthily to celebrate and glorify the divine at- have taught, or, at leaſt, to make ſome little 


tributes adumbrated in the creatures. And as further application of the pri 


nciples, that others 


a huntſman, or a fowler, if he meets with ſome have eſtabliſhed, and the diſcoveries they have 


ſtrange 
ithinks himſelf much the more fortunate, if it 


Happen 


to be near che court, where he may 
 *havethe king to preſent it to, than if he were if he conſidered, that many of the chief truths, 
to keep ic but for himſelf; or ſume of his com- that overthrow thoſe errors, were the produc- 


bird or beaſt, or other natural rarity, made. And whereas your friend is not a little 


it proud of being able to confute ſeveral errors 
of Ariſtotle, and the ancients, it were not amiſs 


Panions; ſo our devout naturaliſt has his diſ tions of time and chance, nd a e 
- coveries of hature's | wonders endeared to him, -ratiocinations: for there needs no great wit to 
. "by having the deity to preſent them to, in the diſprove thoſe, that maintain the uninhabitable- 


ef veneration 


T6003 ALOE. 03: 155! 
s EOT ION. W. rap 


74615 10 Fi "4 2% 2 i {4 4 


tracting thoughts of 


$attaihments.of natural 


excite in the finder, and which 
Nr woe in. 


of the torrid zone, or deny the _—_—_— 
Loe navigators have found many 
former well peopled, and ſailing —— the 
earth, have found men in countries 
[diametrically. oppoſite to ours. Nor will it 


| UT: Iconfek, in 1 3 9 chat that: e that he believes not the 
DD which+ makes your friend have ſuch de- moon to be the only 
„is à certain ſe- borrowed light, 
cet pride, grounded upon à conceit, that the ſince that now the teleſcope /ſhews us, that 
ſophers are of ſo Venus has her full and wain like the moon, and 


Planet. that ſhines with a 


or the to be a meteor; 


noble a kind, and argue fo tramſcendent an ex · that the-milky way is made up of a vaſt mul. 


A of parts in. che attainer chat he may titude ** 


eye. 
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ds there ate lo many things 
in nature whereof; we know little or. nothing, 
and fo oe ha more, of which we do ee 
Re © (enough, QUT; ſyſtematical Writer, '£ 8 
wwe ſhould grant him to be very learned, 
955 — either leave divers things, that belong 
to his theme, untteated of, or diſcourſe of 


1 them ſlightly, and oftentimes (in kelihood) , 


_:erroneoully; ::So that in this kind of books 
there is always much ſaid, that the reader did 
bon, and commonly not a little, that the 

uriter does not know. And to this, I muſt 

add, in the third place, that natural philoſo- 

phy, being N and pregnant a ſubj 8 

(eſpecially in ſo inquiſitire an age; a8 this) 
almoſt every day diſcovers ſome new thing or 
other about it, it is ſcarce poſſible for a me- 
tod, that is adapted but to what eee 
upon, to continue long the moſt proper; 

the ſame clothes will not long fit a child, — 
age will make him quickly out-grom them. 

And therefore ſucceeding ; writers will have a 
flair pretence to compile new. ſyſtems, that 

may be more 1 hiloſophy, improved 

fin ce the publication of the former. And 
though there were little of new. to be added, 
-and.it were more eaſy to alter, than to mend 
the method of our ſuppoſed author; yet no- 
velty itſelf is a thing ſo pleaſing and inviting 
to the generality of men, that it often recom- 
mends things, that have nothing elſe to re- 
commend them; and we may apply to a great 
Oy other things, what, I remember, a fa- 
mous courtier my acquaintance uſed to ſay 
"uf miſtreſſes, that another Was preferable to 4 
better, (the better being but the ſame.) 
Bur now, if, declining che ſyſtematical way, 
Me — ſhould chooſe the other of writing 
tracts and di * he may indeed avoid 
oe of the lately mentioned inconveniencies, 
but will: ſcarce . the being plundered 81 
ſyſte matical Writers: for theſe Will be apt 
cull out thoſe: things, that they like "a a 
inſert them in their methodical books, (per- 
-haps much curtailed, or otherwiſe injured in 
iche tepeating, ) and will place them, nat as their 
don author did, where they: may beſt confirm 
or adorn his; diſcourſe, tl * illuſtrated or 
zupheld by it; but where 1 it may beſt ſerve the 
turn of the compiler: and: theſe methodiecal 
books promiſe ſo, much more compendious a 
way, than others, to the attainment of the 
ſciences they * ol, that though really for 
the moſt part they prove greater helps to the 
memory, than the underſtanding. yet moſt 
readers being, for want of judgment, or of 
patience, of another mind they: are willing to 
take it for granted, that in fo 95 writers, if 
there have been any thing conſiderable, it has 
been all carefully pars bn as well as orderly 
* digeſted by the later compilers-: Le though I 
take this to be a very erroneous and prejudicial 
.conceit, yet it obtains ſo much, that, « as;gold- 
ſmiths, that only give ſhape and. luſtre to gold. 
are far more eſteemed, and in a better con- 
dition, than miners, who find the ore in the 
ps of che earth, and with great pains and 
dig it up, and. refine; it into metal; 
"> ho . 7 wth great ſtudy and toil, Juc- 
OL, 


celafully, penetrate, into, the hidden receſſes of | 

nature, and diſcover latent truth 
regarded, or taken 1 79 | 
of men, than thoſe, w 


Je methods, 


muſt and a neat ſtile, de Ns rs, that others 


haye found out, into ſyſtems of 2 Aaking or- 
der, and 8,convenient. b 11 
I conſider inthe ſecond place, "that as, "the = 
had of the books. one writes, 10 the bulk of 
them may prove, prejudicial. t > che naturaliſt, 
that aſpires to fame: for if 
it is odds but that he will write in them n 
things unaccurate, if not impertinent, or that 
che will be obliged to repeat many things, that 
others have ſald before; and if he write py 
ſmall tracts, as is the cuſtom of the judici | 
authors, who have no mind to p but A 
is new and conſiderable, as their excellenc wall 
make them to be the ſooner diſperſed, ſo the 
ſmallneſs of the bulk will endanger them to be 
quickly loſt, as experience ſheys us of divers 
excellent little tracts, which, though publiſhed 
not many years ago, are already out of print, 
(as they ſpeak) and not to be met with, fave 
by chance, in ſtationers ſhops, So that theſe 
writings (Which deſerve a better fate) come, 
after a while, either to be loſt (which is the 
caſe of divers,) or to have their memory pre- 
ſerved only in the larger volume of ſome com- 
piler, whoſe induſtry 1 is only preferable to his 
judgment it being obſervable, that (by I 

now not what unlucky fate) very few (for I 
do not ſay none) that addict themſelves to 
make collections out of others, have the judg- 
ment to cull out the choiceſt things in . 3 
and the fmall tracts, we are ſpeaking of, being 
preſerved but in ſuch a quoter or abridger, will 
run a yery.great danger of being conveyed to 
[poſterity but under ſuch a repreſ , as It 
Pleaſes the compiler. 

Ax this (that I may proceed to my. third 
.conſideratign); may. make: the paturaliſt's fame 
very uncertain, .. not only becauſe of the want 
of judgment, that (as I newly faid) is too of- 
ten Obſervable in compilers, whereby they fre- 


quently: leave, far better, things than they take, 


but for the want of {kill to underſtand the au- 
thor they cite and epitomize, or candor to do 
him right. For ſometimes men's phyſical opi- 


niere and ſepyeral paſſages. of their writings, 
are ſo miſr 12 miſtake or deſign, eſ- 


Nerf if thoſe, that recite their opinions be 
not them, that men are made to teach or 
deliver things quite differing from their ſenſe, 
and perhaps quite contrary to it; of which I 
myſelf have ſome unwelcome experience, 
a ſearned writer pretending, I know not how of. 
7055 22 1 aſſerted an opinion, about which I 

efsly. inix. And another noted wri- 
ter 9 150 out of deſign, but unacquaint- 
edneſs with mechanicks, and the ſubject I writ 
of, ) given me commendations for having, by 
a new experiment, proved a thing, the quite 
contrary; whereof I intended thereby to evince, 
and am, not alone miſtaken, if 1 did not do it. 
Other naturallſts I have met with, whoſe wri- 
tings compilers . have traduced out of hatred to 
their perſons, or their religion; as if truth 
could in noth be a friend to one, that is the 
wy „ 27 Ircer.'s 
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TRI "ve owe 10 Arise, Bpiddrus, and Ber be domingencies, tlut 
f | | 1 heathen pluloſe bien.” Nay, ſome there „ 
. * 3 ll, as well a o- 
| are is-ene-. thers, 20 Wanes ipſes in the gene- 
— he is eſteemed by theirs ; ral eſteem of men; ae Wag. 
e et an inſtaiice in a ſervant ty ariſing ſrotm the viciflitudes 
| W, had divers thin 99 ente eimars vpe fete, 
br 0: th 80 Nor is it only ypotheſes, ſects, and ways — 
the "apo 60 ' adverſaties, . em the ſame ſcience, and particular 
N 1 he ESI Wk writer's e ro roy fam 
2 that mention him N ene | among ce Celan, Democritus, - 
and fee cb asg MMR. For I have Epicurus, Ana | 1 
obſer ſei be the rick of nan rien 
to name an dre cv 


4 notion . 0 Hos 


4 
v4 * m St 
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matter: ' whereas Ariſtotle, having 

to deduce the pharnomena from che four. firſt 

All at air author t indeed they owe Tn ng 

290 Much, that t may not be thought obe barren hy; dees, aſcribing could 

h to 1 aadenks . e 10029514 by an 
ber e L hun add, * thar beſides th 


— — — { 


of intons, and of We 
Fe, as TT and inclnaicn ar: = 
man, paſſionate doe for „ great pupil Wander, as well as his learning 
220 another being . feng oe 2 puck 3 5 woe 

e es mer vafbülry and do | 
| cerdenta rar rk, e 


Demoer a e. the net ot HON 


* 


ar Patt elpiſer, 
y of der thay Bude le 


or emulation oftentimes r 
addick 1 Thin e 


1 | the ſucceeding emperors, giv 
f e e 6 nd bn among ance = chm (which, 
To Aut 2 Fan c fire — 4 named; . be 
n tioned to our preſent purpo 
ſelf ſome where con (t 60 fax wow) 


that” the Greek hilofophers, his predeceſſors, 
he $a unrimouly e xr gc 
ay hot created, but) made, and yer he, almoſt 
by his. fingle authority, and 44 ſubtile argu- 
ments (as ſome have been pleaſed to think | 
> that! that he employed, (though divers of 
them pete borrewed of Ocellus Lucanus, ) was 
able for many ages to introduce into the ſchook 
of” that irreligious and ill-grounded 
on of che eternity of the world, which 
ards the Chriſtian doctrine made men be- 


| 4 
5 ite, how litche e Bae e and which now, both that and 
| r is filled in v o- richt reaſon” have 9 men men to 


"is now in requeſt; his re.. 


22 | | Lk Aub 


© fake thinks don har the 


nions will be always in the fame, Im 
vogue, and have the ſame advantages,” in point 


of general eſteem, that they how have, over 


their corrivals.: For, opitions ſeem to have 
3 — 6 wells 
other things'; as may not 

"of kt newly given, but alſo by the 
hypotheſis-of the earth's motion, which h 


yet is comihtonly-thought- the inventor of it,) 
had its n much encreaſed by the ſuf- 
frage of famous ſect of the Pythagoreans, 
TR himſelf takes notice of as the 
patrons of that opinion ) and yet afterwards 
r 
only falſe, but ridiculous. After all which 
time, this ſo long antiquated opinion being re- 
le time made 

great a progreſs among the modern aſtro- 
2 that if it go on to 
prevail at the ſame rate, the motion of the 
earth will be acknowledged by all its mathe- 
matical inhabitants. But thougli it be often 
the fate of an oppreſſed truth, to have at 
length a reſurrection, yet it is not always itz 
iar privilege; for obſolete errors 
ts. revived,” as well as diſcredi 


are 
ted 
auths : {6 thdt the general diſtepute of an 
opinion in one age will not give us an abſokne 
ſecurity, that it will not be in as general re- 
queſt in another, in which Cy; Perhaps 
| not only revive, but rei e 
Non is it only in the credit of aps opt. 
nions about philoſophical matters, that we mi 
obſerve an inc 


onſtancy and vieiſſitude, but in 
the very way and tnethod of ph lofophizing;: 
2 Platu, bab, and others, for 
who were of the more fiicere! ah@ i enious 


cultivators of phyſicks among the ex 
— x. ddp eder in mating Par. 
ticular experiments and obſervatiors, as Demo 
tritut did in his manifold diſſections of ani: 
mals 3 or elſe applied the mathematicks to the 
explicating of 4 particular phænomenon of 
nature, ad may appear (not 1 mention what 
Hero teaches in his Pheumaticks;) by the ac“ 
counts, Demboritus, Pluto, ee give of 
fire and other elements, from the figure and 
motion of che corpulcles they 'confift of. And 
although” this way of philofophibing were ſo 
much in requeſt” 13 Aviſtotle,” r (albeit 
he brought in another, yet) "there 
are manifeſt and ' confiderable-' footſteps of 
— eee IO his writings 

(and particularly in his of animals, 
his ttiechanical queſtions 3). - yet tho ſcliolaftick 
followers” of Aristotle did? os many 


ages, 
neglect the way of e of the an 


tients; and (to the grea Sole 
introduced” oe 


every ee "inſtead of it, a quite 
con way of writing. For, not only they 
laid aſide the mathematicks, (of which they 
were for the moſt part very ignorant.) but in- 
ſtead of giving us intelligi 


not accurate) accounts of ana ſubjedts,, 


been in great requeſt before Py/bogaras,; piers i | 


they, and other 
have braught the 


ble and explicite (if 


e 8 diſtinct ard boedful confi 
deration df them; they contented themſelves 
_vith:hody diſputing, in general, exttaih un- 
„ Or/ at _ unim queſtions 
abaut the' obj byſicks, about: Materia: 
Prins: 4 „ pftivation; plave, 
generation, corruption, and other ſuch general 
things, with which wen they had quite tired 
themſelyes and their readers, they WRAY: red 
mained utter to the pro- 
of that nature, about Which they had 
much wrdngled, and were not able to give” 
a'man;.fo,mwuch true and uſeful 2 
about particular bodies, as even the meaneſt 
mechanics, ſuch. as mine:diggers, butcherss 
imiths, and even dairy-maids, could do. 
Which made cheir philoſophy a ſo im- 
perfect and uſeleſs, not only to the generality 
of men, but to the more eſevated and Philoſo- 
phical Wits, that our great Verulam attem 
with much kill and induſtry, (and not with- 
out :ſome--indij n)/'to-reſtore | the more 
modeſt and uſeful way practiſed by the anti- 
ents, of enquiring into particular bodies, with- 
out haſtening to make ems, into the re- 
queſt it formerly had; wherein the admirable 
induſtry of two of our Lauuon phyſicians, Gil- 
bert and Harvey, has not à little aſſiſted him. 


Cartes,  Gaſſendus, and others, having taken 


in the application of geometrical theorems, for 
the e tion of phyſical problems; he, and 
rers of natural hilofophy, 


ntal mathema- 


tical way of enquiring into nature, into at leaſt 
as 


and growing an eſteem, as ever it 
when it was moſt in vogue among 


1 the axturaliſt/ that preceded. Ariforte, 


-:{"Po'ithe; conſiderations T have 12 de- 


bu which (perhaps) might alone ſuffice 
my purpoſe; IT yet ſubjoin one, chat 
L. take) td 6 than any of 


them, for tlie manifeſting, how difficult it is to 


be ſure, : thar the phyſical opinions, which at 
preſent procure a cc 'or promoter of 
them veneration, / ſhall be ſtill in requeſt; For 
beſides that inconſtant fate of applauded opi- 
nions, which may be / imputed to the incon- 
ſtancy of men, there is a greater danger, that 
threateris the aſpirer's reputation from the very 
nature of bings': phy —b— moſt general prin- 
ciples of ah 2 figure, t ſs, motion, 
and other” N. 8 affections of the ſmall 
Lacie matter, being (as your friend believes) 

— and clearly eſtabliſhed already; 
to raiſe his reputation from 
E. hypotheſes and theories; and in 
theſe 1 ſhall! not ſcruple to ſay, that it is ex- 
ly difficult, eyen for thoſe, that are more 


exerciſed than he in framing them, and in 
king of: experiments to have ſo reaching and 


attentive a proſpe& of all things fit to be 
known, as not to be liable to have their doc- 
trine made doubtful, or diſproved by ſome- 
thing, that he did not diſcover, or that after- 
times may. This, I doubt not, but you would 
eaſily be prevailed with to allow, if I had lei- 
ſure and conveniency to tranſmit to you my 
ſceptical naturaliſt. And without having re- 


courſe 
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build upon, can Know; how ineo 


9 E * hypo ny is; that ie fairly core not : 
1 . ot aar, as well as thoſe-it"is | 


1 wy ond! m, mult not. only hve a care, — apo 
1 phænomena nature, Are already * only 
talen notice. of, do cortradict his hypatheſis at 
the preſent, but that no phæ ien 
be e ee og 
An I very much queſtion, whether Phy- : 
Fee know, or, upon no greater a num- 


that may 
Mall do it for the fu- 


852 


ber and variety of experiments than moſt men 


hiſtory of nature me yet have, enn 
cult it is to build an accurate 


hypotheſis ure 


13 an ncomplest hiſtory. of the phanomena it is | 


f | onſtderm that {as 
'H was faying) many, things my; beidiſcovered 
in after-times 


om zone 4a be onnhabitable;) did not 


. as-it continhtd * | 


E - perhaps: it would have always done, if the 


diſcoveries made: by modern pe Aided had 
not manifeſted ĩt to be erroneous. The {olidis this. 


F che celeſtial urbs vas, for divers centuries 
Ye:10Q00-years, the: general; 


| He rk mn 


; eſe; 
e by 
E even Habe, as well as mol of the 'mhctut 
——— 9 

of ſold orbs for the more Warr⸗ 
clief 5 a fluid ether. And tho 
8 part of the World. by ** ſits 


the cle: 


© theories/by 


this; one, viz, That, after the Peolemaick num 
ber and order of the planets had: paſt uncontra · 
dicted for very many ages; and eyen the Tycho- 
nians and Copernicans, (however they did, 
pere 


e in it as tothe . the: planets; 


by, the happy, diſcoyeries, made by Caliles of chat 


tha e des Wee and bye fegelies He 
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Ve . roms d at in an 
In the hiſtory of cola, © 207 


- I Nor pd ak an py a n n 


— 


wo 
ſtion it; and yi yet; ſince the caſu 
diſcoveries > hg f the milky 


or chance, Wich are only: 
| not aon ie much as dreamed: of, and wWwhich things; 
= yet ovetthrow-dodtrines ſpæciouſſy enough 


Suitnenit, 


yet Gato, dts aſcenſion ; 
and thaſe other phenomena, that ave generally 
Aſcrihed to it may be very well 


ring hy potheſes, diſſent from the Pto - 
: lemaick & ſyſtem. (ag to the order id (yet) AC- 


| See op 


ooo. to 5 1 


ek: veins th Fr — o the heart, 
the unamimous opinion, not 
but anatomiſts, "whoſe nu- 
Rias W. not tem — 4 
„ * 
ny —— 


bad wich Jou and me the mg == wg make the 
| HH 
the 
ow diffi. 


are generally convinced, 
a good of the chyle 
== * | 


Wo Der ene eee 
er — the — is not 
e qualities, and vther attributes of 
but about their caufes alſ6, chat new, 

and oftentimes accidental diſcoveries may de- 


; firoy the cfedipob long; and = ved 
; 5 ” PL. 8 N . er 
Tuoss ancient! 'philobphers,: that thought 


Opinions. That -quick-lime 


| the ton e 


nd 70 eſtabliſh : ſnipers 12 
and yet I preſume you have taken notice, chat 


proof is made Wholly ineffectual in the 


| ee of many of the virtuoſi, by ſome con- 

opinion of aſtro- 
nomers and. philoſdphets ;- land yet in the: laſt 
age, and in ura the free trajedtion, that has 
bern obſerved in the motion of ſome comets; 
DT and 


trary experiments of mine, and particularly 
So exciting in quick-lime full as great an 4 
effervelcence'by; the affuſion of hot water in- 
ſtead-of cold. So it has been: generally be- | 


_ heved,: chat in theconge elation of Water, that li- 
quor is condenſec into a nürrower room; 
© whereas-our- -late- experimenits:'f| have farisficd 
n that: * 
"ed; or, if you 
wm chan rhe water did, whilſt it — 
unfrozen. And whereas the natiot of nature's 
abhorrence of a vacuum has not only, ever ſince. 
| e Ariftoile's time, made a great noiſe in the ſchools, 
© but ſeems to he-tonfirmable by « multitude of 
remote- Phenomena! 9 of Forricellius 
> from us, he the moſt mile hy other" 
to afford bs che means of over-throwing old 
new diſcoveries; yt even in that kee p 
we may kale notice of divers finſtances to our 
- preſent Purpoſe, though I ſhall: here name but 


pleaſe, that ice takes up 


and ſome. of; - + our < 55 n 


6 thing, A0 they . — 
water in pumps, 


by | without it, and are, indeed, ecaſed by the 

weight of che atmoſphere," and che claſtica 
Power of the air../ N 

(Rr Aub chi pues me in mind > waa wee 
even practical inventions, here one would 
. r e WN OP 1 


Fir 10) l 


ought to oloſe hs 
reputation. 8 d. for compleatneſs 
In +heir kind. For to endear, the i invention of 


Yacking pum and of ſyphons, it has been 
i 


umed, that by means of either of 
water and. any other liquor may, ol 
Fam.vacui, be raiſed to what height one ple 8 
bt accordingly ways have been propoſed by 
Yamous authors, to convey water from one ſide 
'of an high mountain. to Mo other: whereas, 
firſt, | the unexpected diſappointments, . that 
were met With by ſome Pang: makers, and 
_ afterwards. experiments purpoſely made, uff 
. N that neither a pump nor. a ſi- 
hon will raiſe. water to above 35 foot, or 
e nor * -filver _ to ſo many 
_ Inches, "gon 
Aup as to the; invention of 3 85 
Which has been ſo much, and juſtly app auded 
and uſed, as it has been generally received; for 


the traeſt {fanidard of the heat and cold af the 


weather 3, ſo it ſeems. to be liable to no ſuſpi- 
Tion of deceiving us: for not only it is evident, 
chat in winter, when the air is very cold, the 
water riſes much higher than in fummer, and 
RY ain, when. it it not ſo; but if you 
our warm hand to gs bubble at 
'W top, 5 05 water will be viſibly depreſſed by 
the rarified air, which u 
the hand returning to its former coldneſs, the 
Water will forthwith as manifeſtly aſcend again. 
And yet by finding, that, as the atmoſphere 
Is a conſiderable 3 55 ſo this weight is 
Tot always the ſame, but varies much, and 
=» as fr as I can yet diſcover, uncertainly 
I have had £5 luck to ſatisfy many 
"Wet the ns” that theſe. open thermometers 
© are not to be ſafely relied. on, ſince in them 
che liquor is trade to riſe and fall, not only, 
as men have hithertherto 8 by 2 
cold and heat of the ambient air, but (as 1 
have ſhewn by divers new. Experiments) ac- 
cording to the varying gravity of the at- 
mofphere; "which variation has not only a ſen- 
ble, but a very conſiderable influence ay 
the veather;glafs, . To. theſe inſtances 1 ſha 
annex only one more, from 1125 we may 
learn; that notwithſtanding a a very  heedful. ſur- 
vey of all, that at preſent a man can take; no- 
tice of, or well fulpe&, that he ought to take 
into his conſideration, the caſe may be Mos 
that having deviſed an linens, he may uſe 
it many years with good fi and yet, 
unſefs he were able to live very many more, 
de ſhall not be ſure to outlive the 1 5 5 of 
Fading the ſame inſtrument {po to ſenſe as 
well conditioned as ever) tal acious. : as he, hat 
firft applied a magnetick needle to the finding ot 
the meridian . line, might. ve I, probably 
nclude, chat his needle pointing directly N 
and S. or declining from it juſt two or fn 
er ſome other determinate number of degrees, 
he had diſcovered a certain and ready way, 
without the help of fun or ſtars, or aſtrono- 
mical inſtruments, to deſcribe a meridian li 
ard if he lived but an ordinary number if 
years after his obſervation, he might | 


hve 9 bis inſtrument not deceitful; nk 
1 0 er 1 Tract on this SubjeR, - 
Vor. m. 


| Ay 


ed ſo much ory 


n the removal of con 


of what — I pr 


4 


yet it W. now by the magfietick needle, 
not only in many places from the 
true points of N. and S. but (as later diſco- 


veries inform us) varying in of time its 
declinarion in the ſelf ſame 2 5 


Tux conſiderations hither to propoſed might 
enough' be increaſed by more of the 
fame; tendency, eſ if L chought fit to 


. borrow from a Gul (of mine) purpoſe 
Written about the f Y 


partiality and uncertainty of 
7 74 but inſtead of ein to: their number, 
think myſelf obliged to excuſe my 
1 already mentioned ſo many, and inſiſf- 
them, if I did not vehe- 
mently ſuſpe&, that in your Phyſcophilas, (as 
well as in many other modern naturaliſts) ſcarce 
any thing does more contribute to an under- 
uation. of the - ſtudy of divinity, than, that 
22 eagerly ambitious of a certain, as well 
ee fame, he is confident, that 
phyſ ogy vill help to it; and therefore, the 
deſign of his diſcourſe made me think it ex- 
pedient to ſpend ſome time to manifeſt, . that 


it is far leſs eaſy than he thinks, to be as 


« + ſure, that he all have the praiſes of future 
ages, as that nee habe chem) he ſhall 
« HE ApEn! 11 
Jun poſe 333 have, I preſume, 
you, that it is no ſuch eaſy matter 
for 2 naturaliſt to acquire a great reputation, 
and be ſure it will prove a laſting one. Where- 
fore, that I may alſo confirm the —_— 
ed, I now 
to ſhow, that, though caſe: were 0 _ 
yet he would have no reaſon to light the ſtudy 
of divinity. 

1. Foz, in the 8 \nbihing hinders, 
but that a man, who values and enquires into 
the; myſteries. of religion, may attain to an 
eminent .degree-in the knowledge of thoſe of 
nature. For frequently men of great parts may 
ſucceſsfully apply themſelves to more than one 
ſtidy and ew — them have their thoughts 
2 | hours. ſo much engroſſed by that one * 

or employment, but that, if th 

gw) inclinations, as well as fitneſs for the . 
f nature: they will find time, not only to 
ultivate it,, but to excel in it. Vou need not 
told, that Copernicus, to whom our late 

philoſophers owe ſo much, was a churchman ; 
that his champion Lansbergius Was a miniſter, 
and that Gafndus ; himſelf was a doctor of di- 
vinity. Among the Jeſuits you know, that 
Clavius, and divers others, have as proſperouſly 
addicted themſelves to mathematicks as divi- 
5 And as to phylicks, not only Scheiner, 
ps uilonius,. Kircher, 'Schattus, Zuccbius, and 
, haye very laudably cultivated the op- 


tical . ſome other parts of philoſo ophy ; - but 
Nicciolus himſelf, the 3 compiler of that 
voluminaus and judicious work of the Alma- 


geſtum nouum, wherein he has inſerted divers 
accurate obſervations of his own, is not only a 
divine, but a profeſſor of divinity. And with- 
out going out of our own' country, I could, 
if I durſt for fear of offending the modeſty 
of thoſe I ſhould name, or injuring the merit 


of thoſe I ſhould omit ; 1 nies br it 
premiſed by the Authop to his Book of Cold. 
£ 38” were 


vi. 5. 


1 Sam, 


11. 30. 


ful in muſic, 


temple, 


_ the — 
— ns by thoſe ſelfiſh natura- 
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thay, Ley * 1 


f eee 
4 b hey aim may ſuf- 
ly invite us tog and Will rather rom 


with it. And an experience has mani- 
. that the heathen” phi n 

courted moral virtue for | 

to that pitch; v which it wW³as eve by the 
heroick practiſes of thoſe! trud Chfiſtians, that 
in che higheſt exerciſe of virtue had a rellg 

df God ſo 1 
maſt be more 


that aim but at the 
in the attainment of 


_ of: themſelves 
thoſe religious; naturaliſts, wie art 


higher and 


may be encited arid? che — to ad. 
mite and piniſefithe preg whoſe goodneſs 


that he declares in his werd, that << 
8 ee him, he will Bens 
D 


«hols, that 1 


have as true and perfect, not bY 


wellas thoſe. of philoſophy, affürd a 7 


| $0, him, that diſcovers, or illuſtraves tet. For 


; that Thave elſe. 
where en are ana hard to he 


— 
1 * 


e phat ng 


1 dar or e 
tot. r oo. 


and Promote the — of God's A 
a much . as 7 
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1 ing eonfideration; name. f 
e fate ike in the | 


as man, that is hot in tow wth 


fair lady, but has ae fe y Arminius, Sc. are 


0 1 
* 1 : 4% | 
£ $ e 
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but will fuf. 


Reienely exerciſe the abilities of „ ad abby 
5 
ths ints 
benighted upon he grins 
* 2 ing treat 5 


men: Nef 
e eee 
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HE following paper having been but 
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after what the author had written (by 
way of dialogue) about the requiſites of a good 
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contains ſeveral things either pretermitted, or but 
more lightly touched on in this diſcourſe. But, 
although the author's deſign were to reſerve 

| theſe thoughts, as a kind of paralipomena to 
his dialogue; yet, ſince he is not willing to 
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the bulk of the book, but becauſe of ſome af- 
finity between them, ſince both aim at mani- 
feſting the excellency of the ſtudies they would 
recommend. And perhaps it will not be un- 


welcome 'to ſome of the curious to find, that 


our noble author.in the ſame book, wherein he 
prefers the ſtudy of divine things to that of 
natural ones, does himſelf prefer the mechani- 
cal principles before all other hypotheſes about 
natural things ; they. being in their own nature 
ſo accommodate, to make conſidering men un- 


derſtand, rather than diſpute of, the cffects of 
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they + Jong 


ference'or the pre- em 


2 m — a EA mention i 


may 
wont He _— the Ec her 2528 0 


2 to uphold, or repair "ho — — laws. And now Toe ſhewn what 25 of 
phony by of the ſchools, or ſome bold chy- corpuſcular loſophy 1 it is, that I fpeak of, I 


miſt, the „ e . HERE particulars, that 1 | thought the 
| 5 5 to 1% 


TAI firſt mg that I ſhall mention to 


ond confidence or reputation 5 8 
. de d do ſome of them applaud, 
r are, What, 1 fear,” they TY 
ynderſtand (as when the Feripateticks 2 up {« 
9 Forms,” and the chemiſts, mechani- 
hcations) of nature's phizn6riena, | Twill. 
9 5 * conſiderations, that, 1 ho „ will A e as Ub pond a ag to one ano- 
5 eep you kind to the Philoſophy you her EH even to ſome obviqus phznomena. 
als 0 aft 1 5 perhaps, (by Fine Slider. And much more dark and intricate are their 


3 


hear of from time to time, will rer- haps have in part occafioned the darkneſs = ; 
et ambiguity of their expreſſions, that could not 
crow i it, or found reconcilable-ty it. be very clear, when their conceptions were far 
| T when I ſpeak of the corpuſcular ' or from being ſo. And if the principles of the 
. Rae, I am far from meaning Ariſtotenans and Spugyriſts are thus'obſcure, 
with the Epicureans, that atoms, meeting to- it is not to be e ed, the explications, that 
gether by chance in an infinite vacuum, are are made by the help only of * pringpees 
able of themſelves to produce the world, and ſhould be clear. And indeed of 


hiloſophers, that, ſuppoſing God to have put unſatisfactory, that granting their principles, 
oo the whole maſs of matter ſuch an invariable it is very hard to underſtand or their 


quantity of motion, he needed do no more to applications of them to ene 


make the world, the material parts being able And even in ſome of the more ingenious and 


5 ro unguided motions, to caſt them- * ſubtle of the peripatetick diſcourſes upon their 
felves into ch a ſyſtem (as we call by that ſuperficial and narrow theories, methinks, the 
name 5 1 plead only for ſuch a philoſo- authors have better plaid the part of painters 

| Phys as reaches but to 3 purely corpo- Res philolophers „ and have * had oe 


* 


f the, Ex6Liener and enero, Ge. 
ndfki ah 1s 


"a. ike 8 of. 
| Tee. caſtles and towns, and 

1 Frvny that appear hd. and ma 
' ang to reach toa large extent, when 
_ "pieces 8 


dt. 


END: a. Fame pechi 
But to come NOW. 70 
phy, men do ſo 


ee 2 7200 88 
corpuſcular philo 
derſtand one another's me eaning, 
talk of loca motion, reſt, bigne 
Fo e and corttexrure, of 


— ripateticks. or chymiſts, that maintain; other, 
1 8 acquieſce in the e lications, n 
y theſe, When 2 can be had, and 


bert to any p 


Eaſt- Indians, that to this day £0 5 in m -. 
_ titudes, With ſome inſtruments, that re: 
lieve the diſtreſſed „ Yo. 2 4 og 4 7 
Tight chey fancy to proceed from ſome ſainti 
fir, out of which it 5 5 be rouzed. For 
intelligent man, whether chemiſt or Peripa- 
retlc, flies to his peculiar principles, As Fo 
'& informed, that the moon is eclipſed 
interpoſition of the e and 
and the ſun by that of the moon ae 
and Ss nk” And when we ſet EEE, 
1 air by a concave 
looking-g ough moſt. men are 


at it, and an . it . . 5 


an effect of wite 

enough in catoptricks, Ts 
aracel us, Fog N to hypoſ a- 
and ſubſtantial EYE be 19 * 


* 


Ariſtotle, or 
tical 1 


ee 3 1 


| | ly. 
deduced from them oy, t 25 even thoſe (0 


count for eclip * _ we 0 = ſom 


5K 


EEE and mo- 


it may be truly, or ſo 
'$9.be compounded. 
Ball. nata4'$o-revom- 
the Pinciphe,.. Wt ne Wh 
omprchenſiveneſs, I conſider. os that the 
Fee of che ſuffeientiy 
dong mation; of one part of matter againſt 
another, is, either to drive it an in its intire 


and fk, $ wh elle ro break or divide it into: particles 
effect. be Task 


erminate motion, figure, L 
. reſt, or r or texture. The two firſt 
. | Hoſp each of them capable of nu- 
N 1 For che figure of a, por- 
— — — either be one of the five 
regular figures treated of by geometticiats, or 
determigate ſpecies of ſolid figures, as 
that of a gong, cylinder, &c. or irregular, though 
not, ®, perhaps anonymous, as the grin 2 

hoops, ; feathers, branches, ; fork 


« parices may be exceedingly Serbe, 


1 more et, 
rept moyes, as (beſides ſtrei 
cal, . hy | 


— not hon: 


» 


as | 


a body, whoſe 
2 two or 
3 5 how many more 
or rather eee be 1 240 


im e, ſp 
LR 
and conſe equently are inſt 


I ks of them. can be 


III. Non can we e. ve 25 wy, pri | 
more primary, than matter and | 
ONT both of them were. immediately mens For 
by God, 6r, (to add that for their ſakes, that 


would have matter to be rogues, if . 


many and various) and bas 40 EE 


= 192755 e. diverlifienions, that 
compoſitions and decompoſitions may make of 
a {mall number, not perhaps exceeding twenty 
akin der. I am apt to look upon thoſe, 


s. 1 at FECT, be any phyſical 
he, principles 

eaily, d N 8 of them being reſoluble into 
when. fogy, che 


who 


fry F to this 42 f 


" P 
. 
/ 
— 
* 


2 


2 eise 'J W 5 

to load male factors, and even ie 
s and gates, may, with lefler inftrumen ts, 
| make ſmaller nails and filings, almoſt as — — 
ac duft; and maß Fer, with finer tools, make 
d inks of a fe ere and lightneſs, in-" 
ſo much, that good authors tell us df a chain of. 
l inks, that was faſtened to a flea, and could” 
be by it; and if 1 miſfemember not, 
ther ſaw foamething like this, beſides other inſtances,” 
tit 1 beheld with'pleaſare,” of the lirtleneſs, 
that art can give to ſuch pieces of work, 24 
are” uſually made of a confidetible bi en 
A e ro My, that thoi gh io nacural ö 
| bodies,” whoſe Bulk is manifeſt auc their ſtruc-' 
ture vilible, the mechanical principles may be 
| wk admitted, that are not tobe extended 

portions of N whole ares and 

; Are Anvitivle'z" m og 


5 char bud Fee, tha by pating og 
make opal how & tobe n 
as in Eucliad, or. Virgt +: or in one lang | — ork 
Late or, J but that I a no 
means ſuffice do — Hdnr to Al he Backs? 
of a: wo dp nes N eget leſs ro" all che be 
E © world.” * Tat 13. 121 * 
1 L wa f phi 
| that, obſerving the great Kegler of 


tion, and connexion in engines; are willing wo. 
allow, that "thoſe mechanical les m 

have a great ſtroles in the operations yof ers 

of a ſenſible bal und manifeſt mee A 

and therefore may be uſefilly emp 987 in hn, 

counting for the effects and a of ſuch 

5 1 bodies, who yet will not — that theſe 

. principles can be applied to the hidden tran” 

; Actions, that paſs among the minute Particles of 


fer theſe to what they call nature, ſubſtantial 


g & TIL $ 4» 

5 Principles and agen 15 * s i en 
Bur this is ye PORY z\ for both the me- 

and the laws of motion take x not only 


dee gest nialſes} and che middle red humps 
| = bur in the ſmalleſt fragments of matter; an 


greater, muſt, as 
terminate bulk and figure: 
upon ſand in a g 
perceive, that eac minute grain of it has as 
well its own ſize and' ſhape; as a rock or moun- 
tain, And when we let fall a great ſtone and a 
SE . from the top of a high building, we 
. d not, but that the latter as well as the former 


and he, that looks 
- microſcope, 


motion are obſerved, not only in cannon bul- 


down a bird according to the ſame laws, th 
the other batters down a wall. And though 
nature (or rather its divine author) be wont to 
work with much finer materials, and employ 
more curious contrivances than art, (whence the 
ſtructure even of the rareſt watch is incom 


an artiſt hitnſelf, ee to the quantity of 
the matter he em _ the exigency of the 
dieſign he und and the bigneſs and 
— of the — Bhs he makes uſe of, is 
able to make pieces of work of the ſame na- 
ture or kind of extremely differing bulk, where 
yet the like, though not equal art and contri- 


ſerved: as a ſmith, 
other large inſtruments, can, out of maſſes of 
iron, forge great bars or res, and make 
thoſe ſtrong and heavy chains, that were em- 


Wes bigneſs, and ſhape, and ſituation, and mo- Tok 


not perhaps 
bodies; and therefore think it neceffüry to re- 


forms, eee ga the ike tinmechanical $4, as well as the earth, hath its 


| rde and meridians, and in divers other 
chanical ufs ee f matter are to de found, '£ 


2 


leſſer portion of it being as well a body e's ey 
as it, have its de“ 


„ will  calily 


moves conformably to the laws of acceleration 
in heavy bodies deſcending. And the rules of 


lets, but in ſmall ſhot; and the one ſtrikes 


vance, and oftentimes motion too, may be ob- 
who with a hammer, and 


17. 4 look to 


1 eBags eb pes: or apt, rh 29 
and mie in diameter, one ſhould affirm, that 
magnetical las ure not to be expected to be of 
force in « a ſpherical pi iece of loadftone, that js 


un inch 7 
N us, that notwich ding 
diſproportion betwixt * Two; 


and et experience 
e ineſtimable 

bes, the 
'poles, 


i properties, emulates he, terreſtrial 
ö ee that, to 5 Ove the Bend gsa f: na- 
„ have 3 to agents, which, though 

involve no ſelf-repugnancy. in their very 
e 8, as many of the judicious think ſubſtan- 

forms and real qualities to do, vet are ſuch, 
that we conceive not, how they operate to bring 
effects to pals : theſe, I ſay, When they tell us 
of fuch indeterminare agents, us the 19 of the 
world, the” uniwerfal ſpirit, the plaſtic power, 
and the like; though they may in certain caſes 
tell us ſome things, yet they tell us nothing, 
that will ſatisfy the curioſity of an inquiſitive 
perſon, who ſeeks not ſo much to know, what 
is the general agent, that produces a phænome- 
non, as, rf 1 — means, and after what man- 
ner, the phænomenon is produced. The fi- 
mous 8 and ſome other learned phy- 
ſicians, tell us of diſcaſes, whichproceed from 
incantation ; but ſure it is but 2 fight account, 
that a ſober phyſician, that comes to viſit a pa- 


tient reported to be bewitched, receives of the 


pa- ftrange ſymptoms he meets with, and would 
rably inferior to that of a human body ) yet 


have an account of, if he be —_— anſwered, 
that it is a witch, or the devil, that uces 
them; and he will never fit down with fo ſhort 


| an Account, if he can by any means reduce. thoſe 


t ſymproms.to any more known and 
ſtated diſeaſes, as epilepſies, convullions, hyſte- 
rical fits, c. and, if he cannot, he will confeſs 
his knowledge of ben di to come far 
ſhort of what might be ed and attained in 
other diſeaſes, wherein he thinks himſelf bound 
to ſearch into the nature of the morbific mat- 
ter, and will not be fatisfied, till he can, pro- 


bably at leaſt, deduce from that, , and the tru 


: ral of an buthan body. and other concurting. 
B N gra Kauſes, the phaznomena-of the malady. 
And it would be bur little ſatisfaction to one, 

that defires to. underſtand the cauſes of What 
| obſe in a Watch, and how it 
comes to point at, and ſtrike che hours,” to be 


told, that it was ſuch a watch-maker that ſo 


contnved it; Sr to lum, that would know th 
rd cauſe of an echo to be anſwered, that it 
is a man, a vault a wood, that makes it. 

Ax o now at 


| 9 00 = moſt to alienate other ſects 
e mechan (ru 1 that. 
| bs gry It prone 


a Eh 90 6 ind 

de ; becauſe by ke 

| very thing, that bite mechanical principles are, 
Wc vere, and therefore applicable to ſo many 


neceſſitated to exchide, an) other h 
ſuch hypotheſes, if prudently conſidered by a 
ſkilful Me abr gg who is rather diſ- 
poſed- to unite ſects than multiply them, will 
be found, as far as they have truth in them, to 
be either 
mediately) deducible from the mechanical prin- 
ciples, or fairly reconcilable to them. For, 

e 11 theſes will probably attempt to ac- 

or the phænomena of nature, either by 

the de help of a determinate number of material 
ingredients, ſuch as the 7ria prima of the che- 
miſts, by participation whereof other bodies ob- 
Fain their qualities; or elſe by introducing ſome 
general agents, as the, Platonic ſoul of the wor 
or the "univerſal; ſpirit,” aſſerted by ſome ſag; 
riſts ; or by both theſe ways together. 
Now: to diſp dach art thee that 1 1ame 
in 33 ſecond oe; 1 conſider, | 
thing, that. inquiſitive naturaliſts ſhould look 


or 
length Icome to confider chat, 8 


9 2 80 (though perhaps not im- 


t the chief i 


1 neg. Hrrorhgsis 


& not to ſay; the Anime 


- ſubſtance, the” above-mentioned. 


world, 


— 


after in the explicatibg of diñcult Phærnomena, | 


is not ſo much what the agent is or does, as, 
what changes are made i in the tient, to bring 
it to exhibit the phaznomena, t at are 8 
and by What means, and after what manner, 
thoſe changes are effected. So that the me- 
chanical philoſopher., being ſatisfied, that one 
part of matter can act upon another but by 
Virtue of local motion, or the effects and con- 
I of local motion, he conſiders, that as 
the fed agent be not intelligible and 
t 5 it can never phyſically explain the 
Phænomena; fo, if it be intelligible and phyſi- part 
cal, it will be reducible to matter, and ſome or 
other of thoſe only catholick affeckſons of mat- 
ter, already often mentioned. And the inde- 
finite diviſibility of matter, the wonderful effi- 
cacy of motion, and the almoſt infinite variety 
of coalitions and ſtructures, that may be made 
of minute and inſenſible corpuſcles, being duly 
4 I ſee not, why a philoſopher ſhould 
it impoſſible; ro make out, by their help, 
the mechanical bility of any co a 
gent, how or diffuſed, or active ſoever 
it be, that can be bond proved to be really 


in nature, what name ſoever it be 
Vor. - * 


called or diſguiſed. And Waugh ths Carteſians 
be mechanical. philoſophers, yet, according to 


| them, their Materia Subtilis, which the ve 


name deelates to be a corporeal. ibltance,” is,” 


for-aught/ 1 know, little: (if it Pe at all) leſs 


diffuſed through the univerſe, or leſs active in 
it than the. univerſal ſpirit of ſome ſpagyrilts, 


er adi of the Rani 
after Which I proceed, 


But this upon' the by; 


i and ſhall venture to add, that Whatever be the 
phyſical agent, whether it he inanimate or living, 


purely corporeal, or united to an intellectual 


changes, that 


a 


are wrought in the body, that. is made to ex- 


ox after the ſame or the 
like manner; as for inſtance, if corn be reduced 


to meal, the: materials and ſhape of the mil- 
peculiar motion and adapta- 
tion, will be much of the ſame kind; and 


(though they ſhould not, yet) to be ſure the 
things, they are rather fitted to includ, 8. | 


ſtones, and their 


grains of corn will ſuffer a various contrition 


ſis, and comminution in their paſſage to the form 
that is founded in nature, as fat as i it is 10. 2 ; 


of meal; whether the corn be ground by a 
warer-rull, or a wind-mill, or 2 horſe-mill, or 


4 hand-mill 3 that 1 is, by a mill, whole ſtones. 
are turned by inanimate, | 


by brute, or by ra- 


tional agents. And, if an angel himſelf ſhould 


work a real change in the nature of a body, it 


is ſcarce conceivable to us men, how he could 


do it without the  afliſtance of local motion; 
ſince, if nothing were diſplaced, or otherwiſe 
moved than before, (the like happening alſo to 
all external bodies to which it related,) it is 
hardly conceivable, how it ſhould be in ſelf 
Be than juſt what i it Was before. 
Bur to come now to the other fort of 
potheſis fotmetly mentioned; if the N 
6 others, | that would deduce a compleat natu- 
al philoſophy from falt, ſulphur, and mercury, 
0 any other ſer number of ingredients of 
ings, would well conſider, what they un- 


cer t] hey might eaſily diſcover, that the 


wy SEryþe parts of bodies, as ſuch, can reach bur 
to a ſmall. part of the phænomena of nature, 
whilſt theſe ingredients are conſidered but as 
4 uleſcent things, and | therefore they would 

d themſelves neceſſitated.to ſuppoſe them to 
be active; and that things purely corporeal 


„ hibit the phenomena, may be effected by the 
5 ſame or the like me 


* 


cannot be but by means of local motion, and 


the effects, that may reſult from that, accompa- 
nying variouſly ſhaped, ſized, and aggregated 
parts of matter: : ſo that the chemiſt and other 
materialiſts, if I may fo call them, muſt (as 
indeed d they are wont to do) leave the greateſt 

hænomena of the univerſe unex- 
=D by Re help of the ingredients (be they 


wer or more than three) of bodies, without 


taking in the mechanical, and more 1 : 


ring | 


henfive affe&ions of matter, eſpecial 
motion. I willingly grant, that ſalt, 

and mercury, or ſome ſubſtances analogous to 
them, are to be 6btained by the action of the 
fire, from a very great many diſſipable bodies 
here below ; nor would I deny, that in expli- 
cating divers of the phænomena of ſuch bodies, 
it may be of uſe to a ſkilful naturaliſt to know 
and conſider, that this or that ingredient, 
as * for inſtance, does abound in the 


5 £ 


body 


male w. 


te not ſimple and, 1 


0 : WE: 
gued, that the 
* "that principle ben predomipant, maß be 


1 upon its "BT 2 85 in the body, 
akes of it. But not to wen- 


"are: many ee to Whole expllcation 
_ ,  Xhis Knowied 315 contribute Ms "little. or. 
-  *nathing at all; ſhall only here $9, ere, that, 


tie ec explications be ſometimes the 
| they ark not the 


yet 


mo "obvious and. ready, 
> "ſatisfaofy : 


moſt fundamental ag 
3 Ry ingredient. {ak 
any other, mull 


or, 


_ ronyenient 1 125 motion. or felt, 
_ contextures. all which. are 16 ee af-, 
Tm. of convening. co And this 
mi be illuſtrated b al ves in artificial 
fte: works. Pot, though in moſt of thoſe ma. 
n differing: forts that are made, at r for the 
; . of War, or for r creation, gun er be a. 
main 9 an 
may be derived krom the greater or leſſer 
meaſure, 4 5 the compoſitions 
it; yet, beſides” that there may be 


ithout gun-powder, (as a by thole 
| made of old 17 and 1 
exploded to the mechanical 8 of al 99d 
Tp * 10 We ge Sig ny d 
a P ur 3 and WIpnur itie 0 it be D 
many chemiſts an or” an hy poſtatical 
Pripciple, owes its e to the 2 8 
vention of yet mgfe ſimple . cb og 
' puſcles; ſince chemiſts Waage. at it 1 an 
unflammable ing 27 0 8 . „ 8 7 ſhews, 
acid and 
ok 0 5 is not quite devoid of 
know it © we be here alledged, 


ions. of chemical analyſes: "are 


- 


that it very 


e 
dalle and 0 that acequnt wreſoly- 


But, that givers ſu | Which che- 
miſts are 1 to V. the faks, or. {i 
or mercuries of the bodies, that afforded 1 
neous, has © 
| where been ſufficiently proved; nor is "they 
not being eaſily diſſipablè, or reſoluble, a teas 
proof of their not being made up of more pri- 
mitive portions of matter. For, compounde 
and even decompounded bodies, may be as 
difficultly reſoluble, as moſt of thoſe, that che- 
miſts obtain by What they call their analyfis 9 5 
the fire; witnes common Lark den glass, whi 
is far more durable and irreſoluble than many 
of hots that paſs for paid ſubſtances, 
And ve fee, that ſome amels will be ſeveral 
times even yitrified in the fire, without bling © 
their nature, or 0 oftentimes fo much as their 
colour; and yet amel is manifeſtly, not only a 
comp 
ing of ſalt and powder of pebbles or ſand, 
d AK tin, and, if RG 15 be not White, 


uſually fl. ſome tin r mineral. 
| eſtructi le N 3 chemical 
3 be ſu poſed, divers of the operations 


aſcribed to 750 . will never be well made out, 
without the help of local motion, (and that di- 
WI too Whos 


3 whence ; hs bi W . 
"rod 2885 that ul h WON” 


That. 
i deni yl 
"i fg RT te elſewhere ſhew#, char there 


elf, whether folphur or 
| owe its nature and other qua- 
 hries to the . of inlenſble "particles in a 


and ciples, or elements 


divers of Fi Phenomena fering 1 Omilar ſub 


Bong 


could reduce 
- weight 720 
powder itſelf Hex its aptneſs to be en and "fa 


Jy, epi. if, the 


mechanical principles m 


ded, but a decompaunded pody, con- 


tet e of he” phenomena 
ny." bodies hat in 
compoſe ther, "than wing hs e 
operations 'of a Watch, by knowing of — 4 | 
"many, and 'of what metals # 1 1 
the” Wheel, che chain, ang other parts 
are made; or than we can derive the _ * 
rations of a Wind- milf fram dhe bare 4 
ledge, that it is made up of pod, and ſtone, 
atid canvas, "and iran. And here et me add, 


thar it would nor at all overthi5w. the Cor- 


v.43. 


e Puſcularian hy chef „ though either by more 
exquilite purifications, or YT forge other ope- 
rations, than the al an fis of the fires © it 
ſhould be made appear, that 125 material prin- 


of "mixed bodies, ſhould 
not be the 7ria prima of the vulgar chemiſts, 


but either ſubſtances. of another nature, or 1 : 


elſe fewer, or more in number; = 5 
af” that wete true, which ſotne f 
n, (but 1 could never find,) . 
ſorts « mixed bi 


I ow al | 
les, five, and but five, dif- 
ces can be ſe parated: 
if it were true, that the Helwiontians had 
hep a reſolving mende as the Alkaheft of 
their maſter ; ; % which he affirms, that he 
tones into Glt of the fame 
e mineral, and bring both that 
It, and all ochet kind of mixed and tangible 
bodies, into. inßpid water. For, Whatever be 
the number or qualities of A; Chemical | Prin- 
A Fs ie hem, tent.in . it 
un, that they may 
; | corpuleles of deter · 
minate oi | Wo and by the various 
coalitions and contextures of ſuch corpuſcles, 
not only three or five, but many. more mate- 
rial ingredients, may be compoſed or made to 
reſale. Bur, chough the AlkaheRical reduRtions 
newly mentioned. ok be admitted, yet the 
might well be accommo- 
even 12 them. For the ſolidity, taſte, 
Ce. of falt, 1 be fairly accounted for, by the 
fiffncfs, ſharpnels, and other mechanical af- 
fetions 08 0 is minute particles, Whereof ſalts 
oniſt 3. and if, by a farther Action of the 
alkaheft, the fak, or any other fold body, 
by reduced into infi 75 water, this 15 wag 


cated by the ſame due te fu 1 1 
2 0 er comminytion of the parts, a 
an attrition, as wears off the edges and points, 
5 enabled them to ſtrike briſkly the organ 


taſte: 11 as to wy 3p and 4 


n of rofl. e CH or heap 

coheſion, of the particles, is able to make the 
fame portion of matter, at one time a firm, 
and at another time a fluid body. 
though the further ' ſagacity and f 


chenuſts (which I would by no means diſcou- 


rage) ſhould be able to 


in from mi 
bodies homogeneous ſubſtances, - differ 
number, or nature, or 9710 from their 


z yet the 


* 


Pes vil, 25 well. as the old 4ria prima, ſtand 
F need of the more catholiek-principles of the 
Corpulcularians, eſpecially local motion. And 


Indeed, whateyer elements or ingredients men 


have (that 1 know of) pitched upon, yet if foul 


they take nor in the mechanical atfefions of 
matter, their principles have been fo deficient, 


that 1 baye uſually obſerved, that the mate- 


naliſts, without at all excepting the chemiſts, 
do not only, as I was faying, leaye many things 
unexplained, to which their narrow principles 
qld x cls, bv ef the particular 
they preſume: to give an account of, they ei- 
ther . ee to aſſign ſuch common 
and indefinite cauſes, as are too general to gr 
nify much towards an inquiſitive man's ſatiſ- 
faction; or if they venture to give particular 
cauſes, rhey aſſign. precarious or falſe ones, 
. and liable to be all qiſproved by circum- 
ffances, or inſtances, whereto their doftrine 
will not agree, as I have often elſewhere had 
occaſion to ſhew.. And yet the chemiſts need 


not be frighted from acknowledging the prero- 
gative of the mechanical philoſophy, ſince 
that may be reconcileable with the truth of 
their own principles, as far as theſe agree with 
the phenomena. they are applied to. For 
| theſe, more confined hypotheſes may be ſub. 
ordinated to thoſe more general and fertile 
principles, and there can be no incredient aſ- 
figned, that has a real exiftence in nature, 
that may not be derived either immediately, or 


by a row of decompoſitions, from the uni- 


verſal matter, modified by its mechanical af- 


ſections. For if,” with the fame. bricks,” di- ; 
3 put together and ranged, ſeveral walls, 
es 


houſes, furnaces, and other ſtructures, as vaults, 
bridges, pyramids, &c. may be built, merely 
| Kind ; how much more may great variety of 
ingredients be produced by, or, according to 
the inſtitution of nature, reſult from the va- 


rious coalitions and contextures of co! pies, mad 
y 


that need not be ſuppoſed, like bri 
of the ſame, or near the fame ſize and ſhape, 
but may have amongſt them, both of the one 
and the other, as great a variety as need be 
wiſhed for, and indeed a greater than can 
calily be ſo much as imagined ?, And the pri- 
mary and minute concretions, that belong to 
theſe ingredients, may, without oppoſition 
| From the mechanical philoſophy, be ſuppoſed 
to have their particles ſo minute and ftrongly 
coherent, that nature of herſelf does ſcarce 
_ ever tear them aſunder; as we ſee, that mer- 
cury and gold may be ſueceſſively made to put 
on a multitude of diſguiſes, and yet ſo retain 
their nature, as to be reducible to their pri- 
ſtine forms. And you know, I lately told 
you, that .common glaſs and good amels, 
though both of them but factitious bodies, and 
not only mixed, but decompounded concre- 
tions, have yet their component parts ſo 


ſtricthy united by the {kill of illiterate tradeſ- 


men, as to maintain their union in. the. vitri- 
tying violence of the fire. Nor do we find, 
that common glaſs will be wrought upon by 
aqua fortis, or aqua regis, though the former 


tial forms of the Ariſtotelians,) that regularly 


their way of working being unknown to us, 
they can but help to conſtitute and effect 


nomena muſt be clearly explicated. As for 


by a various contrivement of parts of the ſame 


furnaces of chemiſts afford a great number of 


regular, and irregular, one ſhould preſume to 


linear figures, that are not reducible to trian- 


of the Mzcnanicat Hxrernksts. 435 


of them. will eiche mercury, and chelate 


oo . ĩ˙⅛ 6 
Fg the foregoing diſoourſe it may (pro- 
ba ay 54 


bly at leaſt) that if, beſides rational 


ls, there are any immaterial ſubſtances (ſuch os” 
as the heavenly intelligences, and the ſubſtan- „ 


are to be numbered, among natural agents, 


things, but will very little help us to conceive 6 
how things are effected; fo that by what- 
ever principles natural things be conſtituted, it 
is by the mechanical principles, that their phæ- 


inſtance, though we ſhould grant the Ariſto- 
telians, that the planets are made of a quinteſ- 
Tentia] matter, and moved by angels, or imma- 
terial intelligences; yet, to explain the ſtations, 
progreſſions, ' and retrogradations, and other 
phenomena of the planets, we muſt have re- 
courle either to eccentricks, epicycles, &c. or 
to motions made in elliptical or other peculiar 
lines; and, in a word, to theories, wherein 
the motion and figure, ſituation, and other 
mathematical or mechanical affections of bodies 
are mainly employed. But if the principles 
opoſed be corporeal things, they will be 
fairh/ reducible, or reconcilable, to the mecha- 
nical principles; theſe being ſo general and 
pregnant, that among things corporeal, there 
is nothing real, (and I meddle not with chi- 
merical beings, ſuch as ſome of Paracelſus's,) 
that may not be derived from, or be brought 
to, a ſubordination to ſuch comprehenſive prin- 
ciples. And when the chemiſts ſhall ſhew, 
that mixed bodies owe their qualities to the 
predominancy of this or that of their three 
and ingredients, the Corpuſcularians will 
ew, that the very qualities of this, or that 
ingredient, flow from its peculiar texture, and 
by mechanical affections of the corpuſcles it is 
& up of, And to affirm, that, becauſe the 


uncommon productions and phænomena, there 
are bodies or operations amongſt things purely 
corporeal, that cannot be derived from, or re- 
conciled to, the comprehenſive. and pregnant 
principles of the mechanical philoſophy, is, as 
if, becauſe there are a great number and va- 
riety of anthems, hymns, pavins, threnodies, 
courants, gavots, branles, ſarabands, jigs, and 
other (grave and ſprightly) tunes to be met 
with in the books and practiſes of muſicians, 
one ſhould maintain, that there are in them a 
great DA tunes, or at leaſt, notes, that have 
no dependence on the ſcale of muſick ; or, as 
if, becauſe, beſides rhombuſſes, rhomboids, 
trapeziums, ſquares, pentagons, chiliagons, 
myriagons, and innumerable other polygons, 


that there are among them ſome recti- 


gles, or have affections, that will overthrow 
keg Euclid has taught of triangles and poly- 
gons. | 5 
To what has been ſaid I ſhall add but one 
thing more; that as, according to what I 
| formerly 
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Seit and indvftyy- of modern. natura and 
machematicians having 7 . erm 
. 7 
5 Vs ticks, the practica © of "opti . 
x TD, . &c.) ht before were par or might be. 
=o -- _  referred'to occult qualities ; © 17 8 probable; _ 
_ thay when this philoſo ophy" is derplier ſcarche 
* : Wo and farther improved, it will be found 
= - He to the ſolution of * an mere 
—_ 1 e 6 45 me obſerve, that it is not | always. 
__ ary, though it be alchays deflrable, chat 
= . "bs 7. ＋ voy an hypotheſis in aftrogomy, 


N ſorne,, that, *withou doe, er ful 
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ter is, to divide it into pafts of differing For, if recourſe be had to an immaterial prin- 
fizes, and ſhapes; and to put them into diffe- ple or agent, it mag be ſuch an one, as is 
rent motions; and the conſequences, that flow nor intelligible 3 and however it will not en-. 
 Trom' theſe, in à world framed, as Ours is, able us to lain the phznomena, becauſe its 
8 gate, as to the ſeparate ragments, poſture, way of workir upon things material, would 
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425 reduced to ours, which by various compoſi- 
tions may afford matter to ſeveral hypotheſes, 


in 
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conſequently capable of being ſubordinate, or 


ord minut 
* ” and durableg and 
tly fit me the elemWt 
tents of 5 "compounded bodies, be- 
ing in moſt trials ſimilar, and as it were the 
radical parts, which may, after ſeveral. man- 
ners, d Sr as in Latin, the themes 
are by ptepoſitions, terminations, '&c. and in 
Hebrew, the roots by the hzemantic letters. 
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to contribute towatds the natural hiſto- 
8 years 3g 
ſome new or leſs: 
heeded . and experiments relating 
to the cauſes and effects of changes in the air, 
which I referred to ſeveral heads, as to che 
air's heat, coldneſs, moiſture, dryneſs, diapha- 
neity, 2 conſiſtence, ſeveral faltneſſes 

; Ly er titles; the laſt of which was of the 
RE S of the air, ſuppoſing there be 

And though afterwards I was, by 

— ang other impediments, diverted from 
PO. that collection, and induced to 

| adde fo me of the obſervations I had pro- 
vided, —_ employ- in other treatiſes, ſuch as 
were pr 1 75 to them yet as to the title, that 
contained ſuſpicions about ſome hidden qua- 
lities of the ai, the N, if 1 not likeli- 


Fd 


* 


MONG other pabe ate 1 Atbgned: bog. Au | 


Sth? the” matters of fact, or the 
intimations delivered in them, might afford 
* not uſeleſs. to the ſagacious and inquiſi- 

ve, perſiiaded me to let it eſcape the fate of 


more confulted my own tation, I ſhould 
leaſt of all have ſuffered this title to appear, 
there being none of the reſt, that was not leſs 


conjectural. But it s thought unfit, that 


any thing ſhould that related to ſo 


conſiderable and uncommon a ſubject, as that 


of this title, I was content to caſt the col- 
lected experiments into the following cſlay, 
for the reaſons expreſſed at the beginning and 
cloſe of the enſuing Which, it was 


hoped, may be the better underſtood, and leſs 
liable to have its deſign miſtaken, by- being 
uſhered in by this advertiſement about the oc- 
caſion of 1 it. 
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N ancient owner of mines, being aſked 
by me, whether he could, otherwiſe 
n upon the conjectures of vulgar tradition, 
rove, that minerals grow, even after the veins 

ve been dug? anſwered affirmatively; and 
being deſired to let me know his proofs, he 
gave me theſe that follo yx. 

HF told me, that not far from his houſe 
there was a tin-mine, which the old diggers 
affirmed to have been left off, ſome ſaid eighty, 
ſome an hundred and twenty years ago, be- 
cauſe they had by their waſhing and vanning 
ſeparated all the ore from the reſt of the earth, 
and yet of late years they found it ſo richly 
impregnated with metalline particles, that it 
was wrought over again with very good pro- 
fit, and preferred to ſome other mines, that 
were actually wrought, and had never been ſo 
robbed. And when I objected, that probably 
this might proceed from the lazineſs and un- 
ſkilfulneſs of workmen in thoſe times, who 
leftin the earth the tin, that was lately ſepa- 
rated, and might then have been ſo; I was 
anſwered, that it was a known thing in the 
eountry, ' that in thoſe times the mine-men 
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OBSERVATIONS about the GROw TH of TIN. 


were more careful and laborious, to ſeparate 
the metalline part from the reſt of the ore, than 
now they are. | THE 
' He alſo affirmed to me, that in his own 
time ſome tenants and neighbours of his (em- 
ployed by him) having got all the ore they 
could out of a great quantity of ſtuff, dug 


out of a tin-mine, they laid the remains in 


great heaps, expoſed to 'the air, and within 
twenty and thirty years after, found them ſo 
richly impregnated, that they wrought them 
over again with good benefit. 
A b laſtly, he aſſured me, that in a work 
of his own, wherein he had exerciſed his ſkill 
and experience, (which is ſaid to be very great) 
to ſeparate all the particles of the tin from the 
terreſtrial ſubſtances, that were dug up with it 
out of the vein, he cauſed dams to be made to 
ſtop the' earthy ſubſtance, which the ſtream 
waſhed away from the ore, giving paſſage to 
the water}; after it had let fall this ſubſtance, 
which lying in heaps expoſed to the air, 
within ten or twelve years, and ſometimes 
much leſs, he examined this, or that heap, 
and found it to. contain ſuch ſtore of metalline 

particles, 
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of that which is uſed in Zurope, 


3 _ Faſt quantities (n Proportion) of \ eafthy and being found in England, I have met with 2 | 
i ; other mineral ſtuff. ; 1 le or no mention of the 1 rn in out- 
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7 v8 for the growth of lead in; the a ex- . or 


Ipoſeſ to e wir, I. - Pibe the Weigh 
f py {| of A pa ſon off ob So oh ks Tau Bog 
ent for divers leaden mines, that were ſu ing turned into ice, and 
poſed to contain ſilver, and wrought ſome er 0 this 4 is made, (as I have often tried) 
them himſelf at no ſmall charge, Tr not wit p 


r peri an exceeding great 
out profit; and, as I — * 15 anſwe n ſtretches or breaks the 
me, that the lead-ore, that had i= wrought veel that contain. it: 2 when I conſider theſe 
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+ indeed ſome mineral { 
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tar, who delivers, it as 2 .moſt in arts, conti 
| Fi "4 rentie. Givi ta 1 been, e there it In $ no+ 
5 N On babet, gui, 7 eacidantix, Brevi . expanſion made in dne yea 
91671 es incrementis NN J. ſrrall, and thetefore nor obſeryes 
Cera "pag. „ 22. ſucceſſion of many 7 Wittterd, e it may b 
1 bels * ANY "(hays p, iel, Per. gro to be very 7 confilerable. "ay; Bt 8 e Bo 
. of the growth of mines in general) /e4 lan. con I ſupgeſt nor, that T would deny ths 
tummodo refer animum ad cuniculor, & confi- growth of * but to recom 
| dera, tes ade — —bomimens in-- for 
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ſui parte nullum aut yet I take this to be a better proof, than 


veni ſſe, ut ali 
| um difficilem. prebeant. tran/itnm, cim what ig m Ele ers of 
5 lat 2 15 "foffores,” nt W metals, who'urge, e * 2 
impediant. 1 tales autem anguſtias ſunt addulti magnificent buildings, that are d over, 
% !! aur e mne, . g labis . Ba e be in a. long Lal of years, 
7 ns fattus,. 10 $7:3 0 G far 4 much, that 
| RE. _—- Herber this increment of lads oh | 
ſervable in all mines of that metal, T was in- 
duced to doubt by che anſwer given me by a 
gentleman, whoſe houſe was ſeated near ſeve- 1 
| ral lead-mines, and Who was himſelf owner . | 
—_ one or two, which he yet cauſes to be wrought: « 
= - for chis gentleman, though a chemiſt, aſſured 
= 1 me, that in the country, how he lives, which 
4 dried by the Nom th of he yl 
above-mentioned,” he never obſerved. the lead- 
pte to enereaſe, r in 
B Neo Fi 
Or: it not 
years before, he perceived not on the ſides of 
the paſſages, Whenoe the ore had been dug, of thoſe 7 ach mp leg 
that any other had grown in its place, or that and corroding, that ſide of the, lead which 
the paſſages, though narrow before, were 4a they faſtened on, turned it with he 
998 | ibly ſtraightened, much leſs blocked up. —4 a kind of Ceruſſe: which. ſuſpicion I ſhall 
3 | N Sohn; if there were no other argu- briefly make p ably by noting, 1. That 1 
5 ments in the caſey the ſtraightning of eo an- have "07 al , purpoſely. made, . that 
, Cent paſſages in proceſs. of time would not woods afford an * 14 not merely acid, 
convince me. For, when I conſider, that the liquor, capable of corroding lead. 2. That it is 
a that abound wich metals, do uſually allo known, that lead tamed uo cr 
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iron, that there was any notice taken of 
1 another place or 
ſome, that deal in jron-ore, informed 4 
regetiexared 3 and upon that account one of 


diſtance from that place) and had for ſome ages 


lain in heaps expoſed to the free air z but with 


what Tuceels e e attempt has been 
made, I am not yet 1 r 


Lib. II.. 
cap, b. 


Bur of the growth of iron in the iſland of 


Iive: or Elos, ig the Tyrrhene ſea, not far 


authors, as Pliny and Strabo, take ſpecial no- 
tice, but modern mineraliſts of very 
dit, as Falopius and Geſalpi | 

teſt the ſame thing; of whom che latter ſpeaks 
thus: || ena ferri” coproſiſima eft in Italia, ob 
eam nobilitata, Iva, Tyrreni maris inſula, in- 
credibili copid etiam moſtris remporibus eam gig- 
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chief mines of 


the tur, rota procedenize tempore in venam conver- 


pellansam attis. Id decennio renatum denud fo- lib. 11. 


good cre- 


s,” particularly at- u appellatur der Sinder, congeſtam in cumulos, Queſt. 
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e n : | | 
nens': nam terra,” que eruitur, dum veua eſfadi- 


ike account of à place in his country, Germa- 
ny, Tn Lygiis, fays he, ad Sagam oppidum in {ri de 


ratis eruitur ferrum, foſſis ad altitudinem Ii. Ii, uy, 


ditur, non aliter ac uæ ferrum. cap. 15. 
Tu learned Fohan. Gerbardus, out of a 
book, which he calls Conciones Metallice ; 1 
ſiippoſe he means the High Dutch Sermons of 
Mathefins, (whoſe language I underſtand not) 
has this notable paſſage to our preſent purpoſe: - 
Relatum mibi eft 2 metallico foſſore, ad ferra- J. Ger- 
ras, "que non longe Ambergs diſtant, terram Ja,. 
inattem cum ferri miner erutam, quam vocant f. e. 
den Gummer, mixtam cum recrementis ferri, fi, Dot 


inſtar. magni cujuſdam valli, ſolibus pluviiſqut *, y/ico- 
2 & decimo quinto anno denud excoqui, 3. A 
eliquarique ferrum tante tenacitatis, ut ſole la-m. is. 
mine ta: Procudantur. 2 7 MOT ONT? 
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F the growth, as is ſuppoſed, of flyer 
in the form of trees or graſs or other ve- 


 oclables.” | laws; cnet rich fone inflancer a. 


mong mineraliſts, and I have elſewhere men- 


tioned, that an acquaintance of mine ſhewed 


* 


me a ſtone, wherein he affirmed the ſilver, I 


ſaw in 


˖ 


it, to haye increaſed ſince he had it. 


ſeem to me very proper to my preſent * 
in nds oo e all therefore ſet _—_ 

one inſtance, which I lately met with in a 
rench'colle&ion of voyages, publiſhed by a 
perſon of great curioſiry- and induſtry, from 
whoſe. ie I received. the book. For 
there, in an account given by a gentleman” of 
his country of a late voyage he made to Peru, 
hi | — viſited the famous ſilver- mines of 
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veins betwixt the rocks. 
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Potofi, I found a paſſage, which ſpeaks to this 

ſenſe ; Le meilleur argent, Ec. i. e. The beſt 

ſilver. in all the Indies, and the pureſt, is that of Hage du 
the mines of Pot; the chief have been found S <* ' 
in the mountain of Aranzaſſe and (ſome lines 5g. 15. 
being interpoſed) it is added, that they draw 

this metal even from the mineral earths, that 

were in times paſt thrown” aſide, when the 
ground was open, and the grooves and ſhafts, 

that are in the mountains, were made; it 

having been obſerved, that in theſe recrements, 

metal had been formed afreſh ſince thoſe times, 

which ſufficiently ſhews the propenſity of the 

ſoil to the production of this metal; yet it is 

true, that theſe impregnated earths yield not 

ſo much as the ordinary ore, Which is found in 
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Ns yet . travellers, give fer cumulus unn, fene 
12 in ſeyeral,, that have, been at in 89715 F i | x 53 
Guinea, and in Congo, at Scat BOS.T „ e RE OO 


by them, tha they, 66, QUNCE- th Gang down of the foregoing 
quaintance ol P theirs among the natives, obſervations, 1 caſually met with/a curious 
mn 4 ſeen any” mines Ot veins, of gold, (which book of travels, yg" made by the ory inge-- 
=—_ yet divers authors affirm to be found in more nious Pr. Zdward B ah kay and. page! | 
=_ -. than one kingdom of #biopia, and in ſome 100, a couple of 
=_ other African Countries.) And having A 7 y reſerable, the « 
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cn wards, met with a learned 1 e the notes about the gi 
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Which had be formerly wide OG -4 
carry heir ore through, to proach. each o. 
« ther, ſo As We" | 


© unite nor From che ur rothe but 
. 2. Tux: common yellow 


earth 1 1 
« country near Cremnsz, eſpecially of the hills 


—_ 5 8 was wont, 8 
=. WM . exhauſted the vein, to 
33 Feth, and dig up other n ing 
»⁰PJ. beh. being kept there as in a, conſerva 
would ards afford 


95 : <<: towards the not eſteemed ore, 


2 been ome gold: and in one 7 5 
a great part of an nl 
S Works, — e 

tin the fame manner as pounded ore, 


=  Gerhardus of gold. Nan Corbachi, 9 855 he, lay ft gi. 
—_ 2 wvitas We tpbals ie, ſub dilione comitis de Iſenbt 


me & Wallech, aurum gt er cumulis. 2 . 
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what has been faid of the gr | ; 
x growth of 1 Ag metals are not tals in the air, I add ſome Inſtances. of the 
| l, that Imight, perhaps without being d,. growth of foſſiſe ſalts, and of ſome other mi. 
| \ or it, have referred to that title. But all my nefals: but, beſides that theſe belong to the pa- 
. papers, wherein other obſervations of this kind per about the ſaltneſs of the air; What has been 
werfe {et down, are not now at hand, and di- alr ee e e 
ver, other; u * that] have met wich as, TT a 
mon Writers, of che growth of metals, (kn g pe 0 8.17 8 2 R 17 a 
. that expreſſion in the ſenſe I formerly declared ; | 
do not ſeem to me ſo pertinent in this place, be- 3 
- _ cauſe the improving ores were not expoſed, nor L the following diſc | 
perchance acceſſible to the air. And even 40 0 Portunity to look again upon the mar 
| LY «vs „ the.inflances; that I have now mentioned; till there mentioned to have been herme 
ſeverer obſervations have been made, to deter- | ſealed up after its furfa had been freed from 
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e mine, whether it be partly the contact or the o - the grains of vitriolate ſalt, that adhered to it, 
perstion of the air, or ſome internal diſpo- I perceived, that notwithſtanding the glaſs had 

on, an 15 to a metalline ſeed or ferment, been ſo cloſely ſtopped, ye | ap- 
e increment, .I dare not from the outſide of the maſs ſome grains 
3, ho in ths ed eight make it nable, ary d it to be of a vitriolate nature. 
gd add on this occaſion to che hiſtory of nature If this be ſeconded with other tr | 
be. partic ars, of which/theicauſe conjectu-- the like ſuccels, it may | 
„ propoſed may be probable” to about the 2 of and minerals, eſ- 
countenance. a ſuſpicion, till further erferenee pecially-with reference W . 

A have more clearly inſtructed TTG Heer Oye 
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thoſe more unobvious, wn fi ſophers 
_ chemiſts” have wee > 2.86 ON 8 
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Pei ee bes ae enough from all 


. e And to 
| e e 
only; or chief! 1 
om Po Vier” a wes Boe tl 1 e in, 
| which, to avoid ambiguities, I elſewhere call 
Atmoſpherical air. For this is not, as many 


3 a ſimple and elementary body, but a 
ſed a 


| gate of effluviums from ſuch dif- 
fering bodies, that, though 96 5 all agree in 
conſtituting, by their minutenefs and various 
i ere one great maſs of fluid matter, yet 


in the world. 
Aub as by ar L underſtand not, (as the Pe- 
ripareticks are wont to do) a mere elemen 
body ; ſo, When 1 1 c of the qualities of the 
air, I would not be t to mean ſuch naked 
and abſtracted — 5 (as the ſchools often tell 

u 295 but ſuch as they call qualities in concreto, 
namely, corpuſcles endued Tat qualities, or 
capa of producing them in the ſubjects they 
invade and abound in. 

I have elſewhere ſhewn it to be highly pro- 
len bable, that, beſides thoſe yapours and exhala- 


tions, which by the heat of the ſun are elevated 
la. into the air, and there afford matter to ſome 


meteors, as clouds, rain, parhelions and rain- 


bows, there are, at leaſt at ſome times, and i in 


Fr places, "ſtore of effluviums emitted from 


the ſubterraneal parts of the terreſtrial obe 
and it is no leſs probable, (from what have 


there and elſewhere delivered) that in the ſub- 
terraneal regions there are many bodies, ſome 
fluid and ſome conſiſtent, which, though of an 
operative nature, and like, upon occaſion, to 
«emit ſteams, ſeldom or never appear upon the 
ſurface of the earth, ſo that many of them have 
not ſo much as names aſſigned them even by 
the mineraliſts. Now, among this multitude 
and variety of bodies, that lie buried out of our 
ſight, who can tell, but that there may be ſome, 
not many, of a nature very differing from 
thoſe we are hitherto. familiarly acquainted 
with; and that, as divers wonderful and pecu- 
liar operations 'of * cairn: (though a mi- 
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in the AIR. 


# #5, 


any. ages ago nt among p philoſo- 


PH a0 Phyſicians) were not diſcovered till 


8 later ages, wherein its nobler virtues have 
been diſcloſed ; fo there may be other ſubter- 
taneous bodies, that are endowed with conſi- 


| derable pow which, if they were known, be 
found very differing from thoſe of the fofliles | 
de are wont to deal with? 


. ki Farther conier that (Thave cle 
principally due to the ſubſtantial . the | 
con- 


Where endeavoured to make it probable) the 


ſun and planets (ro ſay nothing of the fixed 


ſtars) may have influences here below diſtinct 


from ther heat and light. On which ſuppoſi- 


tion it ſeems not abſurd to me to ſuſpect, that 
the ſubtil, but corporeal, emanations even of 


theſe bodies may (ſometimes at leaſt) reach to 


our air, and mingle with thoſe of our globe in 
that great receptacle or rendeſvous of celeſtial 


and terreſtrial effluviums, the atmoſphere. 


And if this ſuſpicion be not groundleſs, the ve- 
Ty ſmall. 8 we have of the ſtructure 


d conſtitution of 5 ſo many thouſands 
or hundreds of thouſa 


ds of miles remote from 
us, and the great be we muſt be in of 


tary the nature of the particular bodies, that may 
by preſumed to be contained in thoſe globes, 


minerals and other bodies are in the earth) 
which in many things appear of kin to thoſe 


with attention and pleaſure obſerved, 

particularly in the moon) this great imperfec- 
tion, I Tay, of our knowledge may keep it from 
being unreaſonable to imagine, that ſome, if 
not many, of thoſe bodies and their effluxions, 
may. be of a nature quite differing from thoſe 
we take notice of here about us, and conſe- 
quently may operate after a very differing and 

r manner, 

And though the chief of the heteroclite efflu- 
viums, that endow the air with hidden quali- 
ties, may probably proceed from beneath the 
ſurface of the earth, and from the celeſtial bo- 
dies ; yet I would not deny, but that, eſpecially 
at e times, and in ſome places, the air may 


derive multitudes of efficacious particles from 


its own operations, acting as a fluid ſubſtance 
upon that vaſt number and variety of bodies, 
that are immediately expoſed to it. For, 
though, by reaſon of its great thinneſs, and 
of its being in its uſual ſtate devoid both of 
taſte and ſmell, it ſeems wholly unfit to be a 
menſtruum; yet I am not ſure but it may have 
a diſſolving, or at leaſt a conſuming, power on 
many bodies, eſpecially ſuch as are peculiarly 
n to admir rs tion. a 
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as mult bring, now ſhine of Ghent, 8 
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: Why. may ee | Be. 1 B54 
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Ces that Res been lob fled to th the Air, \ Whoſe 12 
une particles, little by lutle, do, in tract of 
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face 1 the metal as to co 
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= Ma rays 1 expoſed 5 
V 21 ig 5 to 3 4 8 th 1 944 whole. l 
TT M8 a affect the taſte. And as to thoſe bo- Ale: 
= dds, on which the acrial menten Lan, N 
—_ :, | ough but ſlowly, work, the greateſt quantit 
, that, whereas n 
—_ oo even the ſtrongeſt menſtruums, If they bear no 
at proportion, in bulk to the bodies they are yi 
do Work on, are calily glutted, and being un- b Gong actio 
We are fain to oy b 
| reft of the body undiffalyed, our aerial men- i 
. firuum bears fo vaſt proportion to che bodies Fe 
FF -. expoſed to it, that when one portion of it has "pt 
EE 9  _- d itfelf as much as it is able, there pak: 
_ ma Tull come freſh and freſh te work further - 
on the remaining part of the expoſed body... th 
_ Bzs1pns the Aline and, ſulphure Parti- 1 
ces, that, at leaſt in ſome places, may 7 
| | have elſewhere i oth a ne Pi the air, and cel | 
_— give it a greater ty to chem ne Ng rs cd e 
More ſteictiy fo called; 1 am not averſe from Fr 55 9 often e 
V 41 ** 8 t. the air, merely as a fluid body, SIS j 
„„ El. tharconlits of copules of iffering ſizes and 
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| 2 85 of thoſ aerial; corpuſcles, ſome hit- Fs above accounts, or alſo. ſome others, 
ſome rubbing themſelyes every mi- thoſe. parts of the. atmoſphere, which; in 3 
a en ee bodies, ſtrikter ſenſe,” may be called; the ait, are, at 
Pe: that chance to lie in their way, may well, by ome places, fo. intermixed with parti 
; thoſe numerous occurſions and affrictions, ſtrike cles of cring kinds. that among that great 
NE go "off and carry along with them now ſome, and number of various ſorts of them, it is very | 
theg others of thoſe e u fee it hap- kely that there ſhould - be ſome of an.uncom- 


pen in water, which, as ſoft an Ad a k. b, moe. and. 2 og mm Tos Danes 
Ip. out ſuch hard and ſolid. bodies as: ſtones , * Pg 


themſelves, if it often e enough meet them 1 in | '® 
its pallage, according to the known faying, and by repreſen lg 
Sus caval — now vi, ed 2 80 cadendo. ſolid odies 


pes, 


— 


MN Wenn 0 | 


"0 were newly taken off, to emit, 

2 2 ſuch -copious: ſteams into . * 
t ge cont) and manifeſtly lighter upon 
_ che balance; ben to ſuffer a notable dechement 


of weight in a minute of an hour. But the 


mention 1 make of ſuch things in another pa- 
per, difſuades me from infiſting on them here, 


where it will be ſeaſonable to reſume. the diſ- 
courſe; Which the mention of the diſſobving 


Ln be in the air, 
| * interrupted, and to tell you, 
that 75 A - ref fore I enterecꝰd 


2 priori (as, they ſpeak) whereon 1 have 
BY my ſurmiſe, which being propoſed 
but as a ſuſpicion, I preſume it will not be ex 
ory that the argument à poſteriori, which 


ſhall bring to countenance it, ſhould ay mow 


Than conjectures, much leſs, that th 
be demonſtrations. LT 
ture to lay before you ſome few phænomena, 
which ſeem to be at leaſt as probably referable 


to ſome intent quality in the air, as to any 


in favour of our ſuſpicion, until ſome other 


T „ eee e 


Havino premiſed thus much to keep you 
kom looking for ſtronger proofs than I think 
_ my. taſk obliges me to give; the firſt phæno- 


menon, I ſhall propoſe, Thall-be the appenting 


or growth of - ſome falts in certain bodies 


which we obſerved to afford them either not at . 


all, or at leaſt nothing near in ſuch plenty, or 
ſo ſoon, unleſs they be expoſed to the air. Of 
ſuch a phenomenon: as this, that is not ſo 
much as mentioned by vulgar philoſophers, and 
very rarely, if at all, to be met with in the la- 
boratories of chymiſts, you will not, I ſuppoſe, 
wonder, that I do not preſent you many ex- 
and ſome few I am able to name. For 
Iremember, that ſuſpecting a ſolid marchaſite, 
hard as ſtone, my to be made an inſtance 
| for my —1—4 J cauſed it to be broken, that 
the inte ſhining parts might be ex- 
poſed to the air z but, though this were done 


m a room, where a good fire was uſually kept, 


ſo that the marchaſite was not only ſheltered 


from the rain, but kept in a dry air, yet after 
a while I diſcovered upon the gliſtering parts 


an effloreſcence of a vitriolate nature. 
 Anv afterwards meeting with a ponderous 


and dark coloured mineral, and which, at me | 


firſt breaking, diſcovered to the eye no a 


ance of any ſalt, nor fo much as any nag 


8 particles, we found nevertheleſs, 

1 uantity of theſe hard and heavy 
a, expoſed to the air, even in 
a room, tes — them from the rain, 
though probably they had lain many ages entire 


in the hill, wherein they were found under 


ground; yet in not many months, by the 
operation of the air upon them, they were, 
in great part, 3 to powder exceeding 


rich in copperas. 52 I remember, that 
8 


ering; e laid up ſome of 


ſtones in a room, where I conſtantly k 
fire, anc.in de dmwer of a cabinet, which lch 1 


Vor. III. 


the digreſſion, are the two main any Seca 10 


4 1 


munen, 


ing — with i a copious ; Libre n 
by its conſpicuous colour 5 blue and 
green, by its taſte, and by its firnefs to make 


ma trice an inky mixture with infuſion of galls; 
fufficiently manifeſted{irſelf to be vitriol; whoſe 


growth by the help of the contact of the air is 


buſtible parts, Which I have divers times been 
able, by methods elſewhere mentioned, actu- 
ally to ſeparate of obtain from common vi- 
triol without the addition of any combuſtible 
ape 1 and fometimes without any additament 


It was alſo uncommon, that our blackiſh 


minerals required no longer time, nor no rain, 


to make them afford their vitriolate' eflore- 
ſcences: for I remember, I kept many of thoſe 
; marchaſites, both g 8 8 ones and others, 


of which they make and great quantities 


of vitriol at c Deptford, without perceiving in 


y them a change, that came any thing near to 
other cauſe I yet know. Upon which ſcore 


ſuch phznomena may be allowed to be pleaded 


what I have 22 And I. obſerved thoſe, 


whoſe trade it is to make vitriol, to be often 


obliged to let their vitriol-ſtones, as they call 
them, lie half a year, or even eighteen months, 


or two years expoſed, not only to the open air, 


but to the rain and ſun, to be able to obtain 
from them their vitriolate parts. 

THrHar alſo the earth or ore of allum, being 
fobbed of its falt, will in tract of time recover 
it by being expoſed to the air, we are aſſured 
by the enced Agricola, where, having 


delivered the way of making allum, he ſubjoins 
this advertiſement! Terra aluminoſa, que in 
es diluta, poſtquam effiuxit, ſuperfuit egeſta 

coacervata quotidie, rurſus magis & magis 
fit. aluminoſa, non aliter atque terra, ex qua ba- 


linitrum fuit confettum, ſuo ſucco plenior fit ; 


 quare denuo in caſtella conjicitur, S aque uſe 


ea 'percolantuy. 


have likewiſe obſerved, as you alſo per- ; 
chance have done, that me kind of lime in 
old walls and moiſt places has gained in length 


of time a copious effloteſcence, very much 
of nitrous nature; as I was convinced by havi 


obtained falt-petre from it by barely alin . 


it in common water, atid evaporating the fil- 


trated ſolution : and, that in calcined vitriol, 


whoſe ſaline parts have been driven away by 


the violence of the fire, particles of freſh ſalt 

may be found, after it has lain a competent time 

in the air, I ſhall before long have occaſion to 
Inform you. 


Bur in the mean time, (to deal 5 ; 


with you,) I ſhall confeſs to you, that thou 


be ſatisfied 
learned men, without having been called in queſ- 
tion, and conſequently have, at leaſt, 1 4 . 


enough to ground our ſuſpicion upon; yet 
that am more concerned for the diſcoyery of a 


truth than the reputation of a paradex, propoſe 
the argument drawn from the foregoing obſer- | 


vations, but as a probationer. For it yet ſeems 
to me ſomewhat doubtful, whether the ſalts, 


that appear in the forementioned caſes, are 
really produced by the operation of the air 
I working as an agent, 1 concurring as an 


ingre- 


a 4. — — 


the more conſiderable, becauſe it is not a meer 
acid ſalt but abounds in ſulphureous and com- 
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At ſubjeft, wherewith to ,: though-it emitted no viſible ſmoak at 
. es Sigg or time, when all, would - expire- within! about one mi- 
Would e towards hes of: an hour; and; not ſeldem, in a leſs 
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850 ee in one WES 1 of them for a 1 
bels ſubllces 


„chat T met with: i in a litle 2 


4. a Hungarie. aquis, written by an 
2 but ingenious fobleman of that 
a 80 f ſpeaking. of 


ons, he ſays, that in 


writ, a gfeat oak, like a huge beam, dug out 


it was 


ought 
being ey to the 
air out: ext mine! Lhe it became ſo rotten,” as he 
expreſſes it, that 1 1 four Sen was ealy' to be 
broken, and crumbled between one's fingers. 
And of that corruptive ot diſſolutive power of 


aif near thoſe mines, the fame author een 


other inſtances. 
Having found an moi preparation 
to procure vomits, in a caſe where L did not at 


alf expeck it, was afterwards curious to en- 


quire of ſome phyſicians and chymiſts, that 
Were of mi 


on taken notice, that Antimonium 


acquaintance, whether they · had 
eti- 
tn, which, as its name imports, is Wont to 


wat by ſweat or tranſpiration, would not be- 


cone yomitive, if it were not 
dir? To which one phyſician, that was alearn- 


ed man, aſſured me, it would, as he had found 


by particular trials: and the like anſwer has 
487750 than one. And. I find, 

that the experienced Zapelfet himſelf does ſome⸗ 
Where” give a caution. againſt letting, the ain 
hve Dy ts theſe antimonial medicines, leſt 
i ſhould  rehder; them, as he fays it will, in 
cx of tim not only emetic, but difpoſed to 


me yet andni- 


bt 


the native falf, | they 
mies, obfervds, that, 
Defienſs,) of he 


kept from the falt, may 


407 gore" roots account; were triths 6 thi 
others, that had taken it diſpoſed to vomit; B 
Which obſervations, and from what I 
you of tlie obtainable frem 
ies. à man to the ar Would be 
— forward. to tell you; that this looks;" a4 
if either there were in the ai a ſubſtance aff. 


er- or that the air is ſq vaſt and rh a rehdez vo 
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—_— —— there meet with particles of 
K to it, arid fu to repair it wrongs and loſſes, 
and. reſtorxe it to its natural . But 
Without taking any further notice of this odd 
. Ki will 3 mention ca ot 


"Tan * | Monkey de PIR i 
2 dome bcdount le gives of this apple, 
fut of; the tree whoſe juice is em- 
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out Mich Take, yet, Within nine er teri 
ay i v of itſelf; which would 
male er 25 5 there may be iti the 
air ome ſecret powerful fubſtahes, clint es 
a mponfirzany of more tllan ſos its 
ſelf to dbligerate ſtuins 1 reniember, I. have 
ſen this frojty but not whilſt it was ſucculent 
enough to have # trial made with it; which I 
was therefore troubled at, becauſe the author 
does not clearly expreſs, whether this di 
pearing of the tincture happens indifferently 
to the bodies it chances to ſtain, or only 18 
obſerved on the ſkins of men. For, as in the 
former caſe, it will afford an inſtance pertinent 
to our preſent ſe; fo in the latter I ſhould 
fulpeRty d that the vaniſſiing of the tincture may 
be due, not ſo much. to the operation of the 
air upon it; as: to the ſweat and exhalations of 
2 human body, which abounding with volatile 
either deſtroy: or carry off with them, 
the coloured Particles hey met with in their 


b have ſometicmes, not altogether without 


| wonder, obſerved the NY of the bet- 


ter ſort of Damiaſco-ſteel, : (for I ſpeak not of 
all tkat goes under that name,) in compariſon 
of ordinary ſteel. And, beſides what I have 


elſewhere taken notice 'of concerning it, there 


is one Phænomegon, which though I am = 
ure 


. true temper, jam prints 4+ from 
that of other ſteel, he generally el 
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themſelves were before; in ſo much, chit — 
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have ſeveral times made a 
1 that conſiſts chiefly of a metalline 
body, and is of a texture cloſe enough to lie for 


many; hours undiſſolved in à corroſive men- 
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enough to endure the being melted by the fire | 


5 — — e I had 
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wigs which 1found it to ſucceed in much 


fewer minutes, than the Italian virtuoſo's ex- 
er on . blood would make me 


On the other 1 have often prepared « a 
ſubſtance, whoſe effect appears quite contrary 
to this. For, though this factitious concrete, 
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ſerved — the air, de of a red colour, almoſt 
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ſhops 3 yet, if 1 broke e it, and left the lumps, 
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F it 
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charge of the fuliginous recrements to be ſe- 
N in its paſſage through 
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are likely to have a great in- notable à change. And this gives me a riſe to 

2 „ r ems nd pat add, rr wed myſelf to 
Vor. III. | 6 — doubt, 


ns Baſt, lth which ob" 


ef —_ a am 6 fy 9 3 ru 
—— , 
R » — a C 7 —— _ 
- G SY r r 
* > and 9 4 3 =D r 2 OS 2 1 x , - 2H N oY 
3 4 4d * 1 — 3 
1 8 Vo £4 -4 2 
= - * 13 £ 8 * 722 * — 
* mo y pz 7 DB 4Y : - * 3 


— 


incapes o nffiſt we mae monly. by the 
1 of the: (þd5,Jrhat:: * 8 Dues Prog NE Ingo ae 
"ay" por, una their tid have ;cleatly//apprehend: them, ſhall | leave 


ſeome of | cher; difeufiod and: ry rare] pon ren 8 them, an 
1 on jones 1 'our-atmaſphete, ave, —4 de make ſeg Shel 1e. 
1 bf | enfibly  Qexved 


| e eee 50 "my gi os 
* ret pts + that! our two fore dodrine, of nd ten, E 
mentioned ſuſpicions, if allowed of, will e ad 9 wo ſpeak 


| #66, that eee ee 5071 bs Gi 
eee Na one, 5 e : 


* e erke ns — nas 
may have richt | on KINA Py vie bf 
Ws be wrought-1on ne 10 der afſdclate ; Ag Loving 
1 r r e "old 222 eher ee 
1 For what, de call 1 4 Pr he For, though dhe 2 | 
a depending indeetl on the peculiar der. mand uthefuiſuppoſe, that the Brry ſalts - 4 
/and' othefuryod — — iche Mw l yet ingen it does but 
"theſe friendſhips and ho t&; .and\/embady with i af thoſe, that 
be: ec erat, why it ſhianld wander: th veh the./Rir{]a$ Whabce. i in their 
3 impoſibles det there bela cogDatidn be: p It. 


. . A Kok 1 Wil; Fl Fw 


5 a congmous 


peryaded by Fir 5 the. e l 
2 to. bas them ant ee "along/lt, butt 9 
combuſtible matter and the fung bears uf arteſted:iby- a: kind 
" the e chat r 10 
tene. And as for ſubte E elſe efhrwinnns g Ahich, 1 1. 8 
te mention | two! minerals, hich being. luſtrate by:iſome; inflancts:;'. Hare 
Prepared, (0 I there imimate A the ſteama t deny it to e Sen fe en 
s — \withottadyenticions heat; cumſtances of um, 

| b N 
— . 


ſuggel 2 is, 2 than: th 


EE. Ia Sd 1 


3 


F$ "be well faunded, we:may-beatlowed: to chu ing ok. Ae 4 „ 4 bog Fu 
5 fide 5. Nr Wenarotac BU this) it may 3 
3 qual "below, chere may not be Lan being bete my purpoſe ro.tmeddle with 
4 __ may be gedeptscles, if not the myſticaſ theories of 5 — 
3 wo. angie, of 'the--ſidereal, and other ther io: anten fag won 
. exotic eff, that rave up and dom in 
3 - our _ 15 vhs 1 bam Sd ivnt E cn n. Nr | 
„Son myſterious writers $ about; the ae pA os 
Pabel hers dns: ((ptako rest chings-of the bought: of, ci 


cy /philoſaphical- the 
| Magners wilichs they; enn co, 
16 2117 ee fie 


lolophens.” 17 16 1 Gel [i138 e, 5 7 
inthe diſodurſe'of tu Natire of Efluviams. “ foul 
2 159464 Foy at vary v1 WOO: 291 ef Is 05 Po N00 Lis 2 Attn 7%) 955 405 57 G. 
een 05" meff V i A mit As | 585 Jug * 8 Hot But ! 4.310 N 12. a a. 3 
i a e del oh 50 7 1 ee. al "lt elf edt 07 Ie. 304 7 10 -Dit6 
wits nip gt teh en n B t eo - {0 49 ee Hon i exidhca: fon 1 20849 
rod Hits 1515 wid! 05 N os 2191 Yo ids: vw wir T2, Hane Nd Lace I Ve bank 
ee Tn 8 srl: of 99 wow le er 17 Tag 1 % WO 20 e dn d. 
Sr ec 4 — . ie An ines env rudflncd ine 1 16 Barf 

Is for 4 *irvy. Win aa HOA va" ts & ardgron* HE TTY * BYE"! os V S ie &nam 6:9 4 

09 sim bowels arotromety. f J a0 bB Sd 2s; and 194 d: mt ö fer 

aueh 1 ff 4 55 „ ig | 5 A 420% 


4 f by 4 . » . . * — Pf 8 N 4 
% 1 6 £ 
* - « ,© # : 4 


5 — 7 Ine} RE VET CEN) r 
pe — 3 — — - 
os. : g 
F 2 * 


* ls * 
"a. 
4 8 


4 3 2 4% FO 4514 75 Ma altes a) A\0 . 


ene 06:03 Lncus mlb the rom; 400 In ablesbar tiber 9 n 2 nA. 

7 eee ene v4 renten an fung Malen 10 285k eee eee eee eee ee . 

a >. 2 e Nt; Wil mer Sb 9} 02 Noce Bube + 203 1b 20210 
7 8 art E af 1/7 r en vat” WU WMW Thite: bluow 26:3 hu Vu no AY 
2 3 iel 7-6 l anni ooo Dag bur 1 ook e Atte Acts En cod; 

ee e AERIAL 
ae Docrtic. 81 3 mi W e ern Inf 10 5 2 9 
| d 18511 ono he od Log mt bo 1 mie o Xo uo rde idaen +25: ow 

79 Haider 5 ee 8 1 | | "Set 


Rn h N 1 * zr E {#3 L e J- ” 1 
e N Sg 207 © bow ſlew N _ Wh Þ geen 45 d. Na Þ 
| n W 2 


4 wy ; \4 
* ” * +.\} [ 
* 7 4 — r 
4 = Y n 4 1 % I - 

5 1 a . & : * 4 « 5 -* 
. . * p ma 

1 N.. Fa 

„ 
5 2 18 LY + THe 


Eg rs ol prepare, chal mag: 
ns | ae RS ot de 57 de 


e © your m__ 


_ Serum, that I 


ad, ik you ſee by a preg- 
0 not only. have a 
„ and that, after 


3 4 12 f have” 05 ah- 


e i gs ; Jy 4s Kal that. this operation was on 1139 

1 1 ( | "3-8 k ILAnCc ; 33.617 : | 42 . 

Ni for . e 785 alonally, opſerve Fe to. uſher in a 

9 5 | Fe 50 Hh DET ' caution about a chen reparation of vitriol: 
Tien 1 | 9 g 

ctaih EG ng Bonk 3 LANES at 


5 0 m 1 ome, bo E froſſye RF 74 71 uſe his am 


22 3 1 3 3 
ut ue, were quan: 
Rae ein, .0 pelty, 55 errimum, quod 
1 ſopig acquſtvi, & Fee me e 
7 0 nitro nc td « reve 
. of, f this candid ſpagy riſe 
t with me, — I 
1 — 7 0 7 ſaltleſneſs of new- 
ka yitriol to be very agree · 
me ot my, experiments about colcothar 
e vitriol; which: falt or mine- 
Ka pra) al)..is-{ odd a concrete, that 


more. chan once to recoms 


me Ne | {. DA) Feral curigus perſons, that bad e 

| 40 van C 8 which to continue them t whole reſi- 

Gity an 1 ſ 18 5 by dence was not 1a fixed. And I remember, that 
thus! di ee ch bf, e any, ays, 4505 


4 4700 or. other. of. 0 0 i Cp 
cke and yet ii port , ot.only 
covery. of what effluviv ms the LIE Io - 5 
Places ard times, bold wigh, or wants, and and 
F 500, 5 ſome correſpondency ac JuIrec time he found it 

Fween, tlie terreſtrial and SARS, "os he ſo. from it a pratey 


AAS * LI La' 59 11111435 323 
world... ho : | | qua uantity. i mercury 
Hikes JUL a Viz [5 Y 18 .- 1 411 > $43 111K {6 if » | as 5 bs OG UTP * 44. +4 1 . 
zo. — 4 5 | * 
» ©, vis I, 5 


17 7 a on on. of what it bad 


9 5 . e e miſing, and | 
FI joy, think | 


her. on it, but 


J his reader, that the col: 55 


about it to ſe.- 


tek, 9 5 3 v. e in 


AND: 


in; Germany, that. be 
| This ee of which he 


8 that moſt bleryes, would overlook he third of 
fuck middle of, 


2 Sr eee 


* 


— 


h ER. FT Rp OL OT" * 
. es. tas 7 
* 8 * 2 \ 0 
* 


* 
2, ; 
N. * 
5 . — er ed 
* 4 — T2 
| Ls 
N Y » 
u N « ; i N : 
3 + N . FY Ts f 
| e 8 
4 0 ; 
: * i ; - vo, "Cortes. If A, 
| i 1 
01 g ; BT 
* 5 * b 7" - £553 2 * 1 
5 5 = ws g * | | 
, 1 : ; 
I Province,. Mate- 
| x. 4 3 1 * 3 * *. P £44 ov 
& os. 7 oy 
4 
* 
* 
- ' * 
* 
* 
1 * 
1 
i ; 2 
r 
. b 
. 
. 
- 
1 
* a F £ 
14 ä 
3 . 
- 1 Oo 
— * 
$* 5 
* i f 3 Pe 54 0 d | __ 4 + N 
4 of E : ry. | 
4 i * 6 a | |; 
* 1 ! 8 * Tot ® 11 1 
EAT 0 \ 
8 = 
* + m fes 
A 
| 0 F A 1 
* 
1 
1 
. * \ 52 * 
19 
of 
FE 1 * 
83 
4 . 1 
* 
. : pd 


— 
- 


2 


n 


— 


ere 


42.9. 
* * = - 


— 
* 


een, 


1 — ET; 
fn not now infiſt on; 
| Trhink? lower m 
_ bitahw of the Cart 
firs 


I 4 * . I * * 1 4 6 
; l 8 E or 
--*Y * 
; y 2 £7 4 2 N 1 La) er, * : | ö nl J , FYP-15-7t 
1 : . . ? a '* 6.3 WM; 8 I 1 nnr 
+ 


ery 4425 
OS there, told me, that he had ft 
| them to come Sole 


* other.” 2 * 


” 


not find it to have 
eight, or to have acquired any 


1 


| | of ical 
A but EATS way, that appears too'tegular,” 


_ MOVE 9 188 
241*z WR” s ger HORA IO a0, 24 — — - 1 8 * P th . R A ct”; 


A 


Sy +7 


ber lib. 1. Gograph, Unsere emu fer? nu evinus fine coſtione h except Pigerinis Gtrmanie 


ad I 
again 


made here in 


th HippEx QuanriEs the Alx. 


1 ohh, ſuppoſing the vitriol to have no- gent as many others, re ated it ſeveral times, 
4 thing extraordinary, ge ma the ſtronger ſaſ- and faund the ſolutian, Ml the air made it floriſh, 
picion of ſome peculiarity i in the air of that to be of a muddy reddiſh colour, quite differ- 
' pare of Laudan, where the trials had been made, ing from green. So os I remember, chat 
Heaſt, during thoſe times; wherein we made having once kept ſome. of the liquor in the 4 
3 becauſe not only former experience, fame glaſs egg; wherein _ ſolution had been . | 1 
nd, had aſſured me, that made, it looked like ve water, whilſt 1 8 4 
ſome colcothars will gain no defpicable acceſſion © the other part of the . 1 6 having | 
of weight by being expoſed to the air; but been expoſed to the air, emulated the.colour K* 
22 complaining of my lately mention an emerald. In which chang 


e It is remarkable, 
2 to an ingenious traveller, that to clarify this liquor and 122 it 3 tranſpa- - 


n divers countries, been curious to rent greeneſs, I perceived not, that any preci- 
2 — — vitriols, he aſſured me, that, pitation gf foul matter was made, to which the 
though he uſually dulcified his colcothar very alteration could be aſcribed; and yet to make it 
well, yet within four or five weeks he found it the more probable, that this change proceeded 
conſiderably impregnated by the air it was ex- not by a ſubſidence made of ſome opacatin 
png 66. matter effected 21 ome days reſt, I kept ſo m 
Ir remains, that I add one intimation of the ſolution ſealed up in a fine vial ſeyeral 
more about vitriol, which is, that I have found months, without finding 
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it to have ſo great a correſ cape with the 
air, that it would not be amils to try, not wy 
colcothar of differing vitriols (whether bar 
made the common way, or without any 5 
line addition to the vitriol ſtones or 2 but 
other preparations of vitriol too, ſuch as ex 
ſing pitriol, only calcined to whiteneſs by the 
ſun-beams, or further to an higher colour by a 
gentle heat, or throughly calcined, and then 
- impregnated with a little of its own oil. For 
impreg vitriolate ſubſtances as theſe the air may 
work upon, nay even liquid preparations of vi- 
ttiol may be peculiarly affected by the air, and 
thereby Hoke be uſcful to diſcover the preſent 
conſtitution, or foretel ſome ap roaching 


namely the fern peculiar action of the air 
on 88 vitriolate liquors, I remember I ſhew- 
ed ſome virtuoſi a new inſtance in an exper} 
ment, -whereof-this was the ſum : 

[I elſewhere mention a compoſition, that 1 
deviſed, to make with ſublimate, copper, and 
Ipirit of falt, a liquor of a green e 3s 
— 85 But in the deſcription of it I mention- 
ed not chaving no need to do it there) a cir- 
cumſtance as odd, as the liquor it ſelf was 
ful. For the air has ſo much intereſt in the 
production of this green, that when you have 
made the ſolution of the co 
with the ſpirit of ſalt, that ſolution will not be 

El nor ſo much as greeniſh, as lo a le 
it ſtopped in the bolt-head, or ſuch 

| wherein it is made. But if you pour it 

out into a vial, which, by not being ſtopper 

leaves it expoſed to the air, it will after a whi 

Honer or later attain that delightful green, that 

ſo much endears it to the beholder's eye. 


ah, 5 
appeared ſo odd an experiment to the virtuoſi, 
to whom ] firſt related it, that thoſe, that 

not gueſs by. what means I attained.it, could 


ſcarce | believe it. But that troubled not me, 


who, to ſatisfy myſelf not only « the wund ef 
We dur 0b e onti 


in ſhort time it ceaſed to be; when, the ere 


of! it. Of the uſe of which con- But yet I would. not diſcour 5 5. s cutioſy 


pper and mercury at a 


proſpett 


g it at theend of that 
time other than a dark or muddy liquor, which 


metic ſeal being mo off, "the: air was 
mitted to work upon it And this 1 further 
obſerved in our various experiments on this 
| bquor, that, according to the quality of the . 
matter and other circumſtances, the greenneſs 
was not attained to but at certain periods of 
time, now and then diſcloſing lt f within 
two or three days, and ſometimes not before 
nine or ten.] 
Wir n how little confidence of ſucceſs trials, 
that have the aims of theſe I have been ſpeak: | 
ing of, are to be attempted, not only conſide- 
ration but experience have made me ſenſible. 
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of great . 1. 21 is not eaſy to be ſa- 
that men have not been wanting ls 
felyes ;. Which I ſhall oply illuſtrate b 
prop poſing w. what, ] preſume, will not nee 
that I ſhould make an applicatian of i 4 Thoſe 
adventurous navigators, t cha haye made voyages 
for diſcovery in upknown/ſcas, when they fi 
1 ſomething oblrure near the horizo: . 
great diſtance off, have. often doubred, 
whether what they had, 15 imperfect a. ſight of, 
were a cloud, or an iſland, or a mountain : 
but though ſome V. to he 
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a 5 115 


= 


yet they K ad- 
viſable w ſteer towards it, till they had a clearer 
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teor,, they would not however ſuſtain ſo Log | 
2 los.in that of a little 


our, as, in cul 
were a cquntry, th in the loß of 
might prove a rich e and if Wy 


ſiſted too ſoon from their curioſity, they cov 10 
Dot. rationally fatisfy themſelves, whether they 


2 cloud, or aa country, = 
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„ — ſome 
| 165 1 Qualities of the Air having 
| been detained ſomewhat. IR © 
Doe” "preſs e d 

15 With the othet tracts b 0, Rae} 
| | whulſt I was rumaging among ſe pers to 
2 Re oe d e T nies nav e 
. ; riment or obſeryation, that ſeemed 


with an 
to b om ſome. of, e. LP, ue We in 
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cafion to 
dol, from which os 5 * 
been a good While before diſtilled ; water was 
| Put upon to large Portions of it, "that the li⸗ 
quor might bes ee regnated with the vitriolate 
Parti ring rema in 00 calx'; the water put 
upon one o tor bus Was, ſoon after it 
Was W Mad, filtrated and 
-abſtrafted, ' means“ it afforded ma- 
"ny drachms 01 | 1 50 of falt of vitriol, that 
ſeemed to differ very little from tlie vitriol, that 
| Hud been calcined Vii che water, that was put 
1 upon the other portion of calcined vitriol, was 
Rn in a wide-mourhed' veſſel left in the air for a 
on month or fix weeks ; after Wich time, vhen it 
to be Abc after the manner former- 
"recited, it afforded many drachms of a falc, 
did not thien, 3 „Wok at all 
Ike common vitric S tlie other, but 
ke Altre or ſome orher 
iſtantly ſucceed,” | i oe of ihe | 
Pa ik perth Baker, which wasſummer, 
Had rior: the Opp to make a full trial, 
1 endeavoured it. But chat the air 
varying the ſalts ob- 
A from eakined vittiol,” demed the more 
| le, "becauſe we had ſome colcothar, that 
. | lain many months, if not ſome years, in 
| the air, but in a place ſheltered from the rain; 
and having cauſed a lixivium to be made of it, 
Sto itty hat fort or plenty of faline particles it 
would yield, we found, when the ſuperfluous 
maiſiure was-cxhaled, that they A to ſhoot 
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1 Ws” there ſome weeks, we found it to have 


two ounces had acquired the ſame weight with- 


no file fir more White wii virriol; . very 
es from it I its urs, and way 2 con- 


we > » 8 ” 
TY 2 K 1 * 


rr Mr 1. 


7E took colcothar of Adele Wine 
Y carefully dulcified, and leaving it inmadear 
my ſtudy in the months of Fanuary and Frbu. O. 
ary, by weighing it carefully before an ounce of 
it was expoſed to the air, and after it had con- 


encreaſed in weight four grains and about a 
$1 beſides tome little Ms. that ſtuck to 
e | | 


nis ſlight en ment is * dog, 
that. being 0 with the next enſuing ; 
trial, it may appear, that the difference of airs, 
* calces o vitriol. or other circumſtances, 
may produce a notable diſparity in the incre- 
ment of 8 ex ed dodie: 
the: 225 6 n | SAIL IETS 
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EXPERIMENT m. 


ut eight ounces of outlabelih el 

PEE SI: to a deep redneſs, Into a ſome⸗ 
What ber and flat metalline veſſel; 3 ſet it by 
upon a ſhelf, in a ſtudy, that was ſeldom fre- 
U 3 and at the ſame time, that we might 
ſerve what increment would be gained by 

expoſing to the air a larger ſuperficies of the 
powder, 1 in reference to the bulk, we put into 
another metalline veſſel, fmaller than the other, 
only two ounces of colcothar, and ſet it on the 
fame ſhelf with the other, this was done at the 
vetnal . el loa twelfth of Marchz) on 
the twen June we weighed theſe pow- 
ders again, 125 found the eight ounces to have 
gained one drachm and ſeventeen grains; but the 


in a grain: then putting them back into their 
former veſſels, we E Jeft dem in the ſame place 
as formerly, ell the twen ty-foutth of Agi, 
«when we found cauſe to ſuppoſe, that the 
greater parcel of colcothar had met with 1 5 
miſchance, either by mice or: otherwiſe; 

the leſſer | weighed twenty-ſix grains = 
vier than it did in June, amounting now to two 
ounces, one dram, forty-two grains, having in- 
creaſed, in leſs than fix months, above an hun- 
Lg. and conſequently above a tenth 


eight. 6 
its firſt weig NY 


Some Additional ExpkRIMENTS, Oe. 
No trial was made to diſcover, what this ac- fumes of a ſharp liquor to work more quickly 


* 
. - 


to two ounces; theſe were kept in a room, 


. 


took a marchaſite, which was ] 


he ſubſtance may be, that we, might. not 
3 * _— 3 * TL F 2 - 77 
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DJECAUSE in moſt of the experiments of 


ſubſtances 


altered | pe dre cn 
we thought fit to make ſome trials with bodies 
unchanged by the fire; and to this pur 75 we 
a ſhin- 
ing and partly of a darkiſh colour, and which 


* 
4 


ſeemetl · well diſpoſed to afford vitriol: of this 


we took ſeveral ſmaller lumps, that amounted 


where they were freely acceſſible to the air, 
which, by reaſon that the houſe, that was ſeat- 


eld in the country, ſtood high, was eſteemed to 


be very pure. After the marchaſites had been 
kept in this room ſomewhat leſs than ſeven 


Weeks, we weighed them again in the ſame be 
balance, and found the two ounces to have and which, in the free air, would continually 
gained above twelve grains in weight. 


and the way, that I employed in making that 


IME experiment uſed at the latter end of 
& our paper, about celeſtial and aerial mag- 
nets, ſeeming to ſome virtuoſi very ſtrange, 


liquor, that turns green in the air, being ſome- 
what troubleſome, I remember I thought fit 


de, eee we 
Plrit (6) 5 We. 


Ni not be impertinent to 
_ add, that I once or twice obſerved the 


* 


or manifeſtly on a certain metal ſuſtained in the 
air, than did the menſtruum itſelf, that emit- 


ted thoſe fumes on thoſe parts of the metal, that 


it covered. And this brings into my mind, that, 
aſking divers queſtions of a chemiſt, that had 
been in Hungary, and other parts, purpoſely to 


expoſed to be impregnated by ſee the mines; he anſwered me, among other 
the air, or detain its ſaline or other exotic par- 


ticles, we employed bodies prepared and much 


things, that, as to the ladders and other wooden 
work employed in one or more of the deep 


the previous operation of the fire; Hungarian mines, thoſe, that were in the upper 


2 


part of the grooves, any thing near the exter- 
nal air, would, by the fretting exhalations, be 
rendered unſerviceable, in not many months z 


whereas thoſe ladders, and pieces of timber, &c. 
that were employed in the lower part of the 
mine, would hold good for two or three times 


as long. 
EXPERIMENT VI. 


* 


E took, about the bigneſs of a nutmeg, 


emit a thick ſmoke: this being put into a vial, 


and placed in a middle-ſized receiver in our en- 
ginc, continued for ſome time to afford mani- 


eſt fumes, whilſt the exhauſtion was making ; 
till at length, the air having been more and 
more pumped out, the viſible aſcenſion of 


fumes out of the vial quite ceaſed; and the 


matter having remained ſome time in this ſtate, 


the ſmoking ſubſtance was ſo altered, that it 


would not emit fumes, not only when the air 


« 


was let into the receiver, but not in a pretty 
While after the vial was taken out of it, till it 


had been removed to the window, where the 


wind blowing in freſh and freſh air, it began to 


ſmoke as formerly. _ 5 8 0 | 
Tre other phenomena of this experiment 


belong not to this place; but there are two, 


which will not be impertinent here, and the 
latter of them may deſerve a ſerious reflection. 
Fu firſt of them was, that the ſubſtance 


hitherto mentioned had been kept in a large 


glaſs,; wherein it had been diſtilled at leaſt five 


or ſix weeks, and yet would ſmoke very plen- 


tifully upon the contact of the air, and be kept 


from ſmoking, though the chemical teceiver 


were ſtopped but with a piece of paper. 

Tux ſecond was, that, when the vial was 
put unſtopped in the receiver, and the receiver 
cloſe lute on, though no exhauſtion were made, 
yet the white fumes did very quickly ceaſe to 
aſcend into the receiver, as if this ſmoke parti- 
cipated. of the nature of flame, and preſently 
glutted the air, or otherwiſe made it unfit (and 
yet without diminution of its gravity) to raiſe 


the body, that ſhould aſcend. 


% 


ANIMA D- 


of a certain ſoft but conſiſtent body, 
that we had cauſed to be chemically prepared, 
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| - Hobbes's Problemata Phyſica, finding 
ther in the hands of an ingenious per- 


ſon, that intended to write a cenſure of 7 2 f 
pub-. 


which ſeveral loyments, te and 
lick, have, * th, hindered him to do, I 
began, as is uſual on ſuch occaſions, to tun 
over the leaves of the book, to ſee what par- 


ticular things it treated of. This 1 had not 


5 „ done, before I found, by obvious paſſages 


third cha 
by the. title, 


er, 'or diaſogur, as well as 
ich was Problemats de Vacuo, 
that I was p articulatly concerned in it 
which I defired the poſſeſſor of the book, who 
readily eonſented, to leave me to examine th 
dialogue, on Which condition 1 would leave 
him to deal with all the reſt of the bock. 
Nor did 1 lock upon the reflections I meant 
to make, as repugnant to the reſolutions I had 
taken againft writing books of controverſy, 
ſince the explications, Mr. Hobbes gave of his 
problems, ſeerried to contain bur ſome varia- 
tions of, or an "appendix to, his tract De Na- 
tara Aerts, which, being one of the two firſt 
pieces, that were. 7 iſhed 


reſerved myſelf the liberty to anſwer. - But 
the animadverſions I firſt. made ypon Mr. 
Hobbes's Probleths' de Vacuo, having been ca- 
ſually miſlaid ere they were finiſhed 3 before 1 
had cn to teſume my taſk, there x: paſſed 
time enough to let me we, chat his 1 55 
tine, which it will eaſily be thought, that the 
vacuiſts difa \- — toved, was not much reliſhed 
moſt: of the Pleniſts themſelxes, the mo- 
erneft Peripateticks, and the Carteſiatis; each 
of them maintainitig the fullneſs of the world, 
upon their own 90 3 which are differing 
enough from thoſe of our author, the natural 
indiſpoſition I have to polemical diſcourſes, 
eaſily perſuaded me to let alone a controverſy, 
that did appear needful. And I had ſtill per- 
ſiſted in my filence, if Mr. Hobbes had not, 
as it were, ſummoned me to break it by pub- 
liſhing again his explications, which in my 
amen of his dialogue De Natura — I 
; had ſhewn to be erroneous. _ 


upon impoſſible, and he denies, 


againſt what Thad 
Written, was one of thoſe, that I had expreſly 


TO, 1 Aid r l 
2 as well as ſtiff an ad- 
verſary o interſpetſ vacuities, comparing | 
what he maintains' in his 0 De Vacuo, 
dee ſome r ngs, that > reaches, eſpecially 

the cauſ e of motion, and the 

— of glaſs, in ſome other of his 
writings, that are publiſhed in the ſame volume 
with it. For ſince he aſſerts, that there is a 
God, and owns Him to be the Creator of the 
World; and fince, on the other ſide, the 

netration of dimenſions is "confeſſed to be 
af there is any 
vacuum in the ativerſe, it ſeems difficult to 


- conceive, how in a world, that is already 


fetly full of body, a corporeal Dei L el 
ds he maintains in his 4 ad Liviath 


cap. 3. can have that acceſs, even to the mi- 


nuͤte of the mundane matter, that ſeems 
requiſite to the attributes and operations, that 
belong to the Deity,” in reference to the world. 


But I leave divines to conſider, : what influence 
the conjunction of Mr. Hobbess two opinions, 
the eotporeity of the Deity, and the perfect 
tude of the world, may have on e 
perhaps, I ſhould not in a phy ſical diſcourſe 
have N any notice of the propoſed diff 


culty, but chat, to prevent an imputation on 
the ſtudy of nature's works, (as if it taught 


us Aide to degrade, than admire their author,) 


it ſeemed not amiſs to hint (i tranfitu) that 
Mr. Hobbes's groſs conception of à corporeal 
God is not only unwarranted by found philo- 
ſophy, but ill-befriended even by his own. 


My adverſary having propoſed his pro- 


blems by way of Faw. between A. and Bz 


it will not, 1 * be wondered at, that 
I have given t to my animad- 
verſions; which come forth no earlier, becauſe 


J had divers other treatiſes, that I was more 


concerned for, to publiſh before them. 

Bu r, becauſe it will probably be demanded, 
why, in a tract, that is bur ſhort, my ani- 
madverſions ſhould take up ſo much room? 
it will be requiſite, that I here give an account 


of the bulk o this treatiſe. 


Any 


nl. har __—_ 
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na of my engine, he ſeems to have 
a8. occalion. Was offerecd, five dt fix deſignet to give it a more advantageous form: 

w. experiments... that will not -beiſo I conceive, chat by theſe ſelected ſolutions of 
Ee chat will be able bis, one may, withgut doing him the leaſt in- 
EEE juſtice, male an eſtimate of his way of diſ- 
to underſtand them.  courling about natural things. And though 
BITE laſtly, Lage Mir. Holes. hah wot been I would not iptereſt the credit of experimen- 
| content to manyge himſelf and his way of treat- tarian philoſophers in na confaderabler a paper 
pg of een eee hut hen been pleaſed than this; yet if Mr. Hobber's explication and 
| 0 eee 3 compared, it will not, I 
Pere (as them). in general, | be ound, that the way of phi- 
2 — to ange the cg phiſing he employs deren to be prefer 
. I. judged vi Oe wichen e 

̃ n 


2 ara of his — 059 
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4 v3; AY; one, 3 8 Halbes opinion, and his reaſonings about a 
— 15 .inquiſitivene(s; aſk, what :bogk vacuum 7; 
ob Fe you are reading foattentively? B. Draenei opinion, I am ſorry 
__ You mill ably delle ue 0 may, when 1.cannot now fatisfy your.curioſity, having long 
| 'Y hall have anſwered you, that it was Mr. ſince taken, and ever fince kept a reſolution. to 
yg 's.tely. peg qa tract of Phyſical pro- decline, at leaſt, until a — that is not yet 
blems, was peruſing. „ amet the declaring myſelf either for or 
A . the Pleniſts. But as to the other part of your 
. I finiſhing the chird dialogue or queſtion, which is about Mr. Hobbes's argu- 
chapter, when you came in, and finding myſelf, ments for the abſolute plenitude of the world, 
though not named, yet particularly concerned, Iſhall not ſcruple readily to anſwer, that his 
I was peruſing it with 1 winch it ratiocinations 'ſcem to me far ſhort of that co- 
ſeems yu take notice of. gency, which the noiſe he would make in the 
A. Prvazs of Four-experiments 5 world, and the way, wherein he treats both an- 
| ib d mentioned therez:that-one need not be cient. and modern philoſophers, that diſſent 
— — peterive, that you are from him, may warrant us to expect. 
intereſted. in: chapter and therefore ſeeing 4. Tou will allow:me the freedom w.tell 
you have. ly read it aver, pray give.me you, that, to convince me, that your reſent- 
— your * both of Mr. ** os: of the phæno- 
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A whilemnto we er the vacuiſts, yo an- 
fer ine e e his chapter 


. Haine always, 48 


ö your work; and that it is but Jour 


and 


— 


4 a 


dener's watering- pot: but whether he 
- inference from that 


_ vacuiſts; or 


ati] eſpecially 


| thin you Nes book mr rand d per aps 
in terms, that might well have been more civil) | 
has had no ſhare in dictating this judgment of 
yoursz thie beſt way will be, cht chtering; for 


to. pe tur ee them: 
you know, eon 


to declare myſelf either why in 1 controverſy; 
1 hall not tye 9 {tri 


for a. while, op - myſelf to thoſe of the 
Pleniſts: but 10 far I ſhall comply with your 
commatids, as eicher upon the doctrine of the 


- other 


nds, to 3 
whether this dialogue of 


explained ſome phznomena : of ©; 
which he undertakes” to a an? necount of, 
ſome produced in dur engine, 
whereof he takes upon him 6 bender che ge- 


„* 
. By chi 1 p. 


| nuins rauen And this fut a 'is cha; 


deſign; 9: 4 
eiwe, tharif yoo can make 


crab] td his; 8 N do 


my 
fc e without any further preamble, let 
Proceced to the particular 

by Mr. Hobbes; the firſt of which 


ors an emen. poſed by me in the one 
PE” and. thirtieth en pr 
. riments concerning 


bree 
0 adheſion of two 1 5 


poliſhed marbles, which I endeavoured to 
ſolve by the prefſure of the air. And this ex- 


ſecundum amborum planus 


ly' to the £9 
_ and. notions of the 'vacuiſts,: nor, e 


1 dar. 
gently proved his, and che Aber ut 
Non dari vacuum; and whether he Ras gh > dur; ifiin 


crack, . Neri 7 contin 


Ni E horizontem-#rigatur,- aut non Salle in- 


bel #4, quam ob cauſom 2... 
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lum noſtiu argumentum cogens ? I 
2 Ino mus withm autem Kiel be ©: 
Aan, guod dus corpora Plana; t ſe mund 


itim c * tangant, 

now furile in MEAN divelli pen fei gv 

verd facillimd. Non dico, implſſibile-:eſſe dig 
duri marmue ita  coberentia divellere,” 

difficile 3 & vin poſtnlari tanta, "tans 22 

fit ad duritiem lait ſiheramdum. i 


la, 


2 Jas, 110 no 


"Att rnb ihe | 


corporum, ' confuntForum ad ſuper- 


4 fieies exquiſite Læurt, relations feu, Nene, 


in ee mimi? e — 
4 81 duvplate; "dir, pom, torr 


"AY 


marmore) collocentur unum ſupra alterum, i 


es [e' mund 5 er omi 


22 alli non poſſunt, ut eodem 
ante per omnia pinita ditimantur. 4 
tamen marmora eadent; i commutiis ebr ut 


clinetur, alterum ab ailero acillimè (ut 1 


Teope to ſhew,” that in Mr. Hobbes's way of (iam ſolo pondere dilabemur.” "Ne 
ſolving them, he gives the vacuiſts an advan- Jui ret Bec of, labenti e e, 
. en. bm, choagh e 8 che Fe e e ben Jemper plat? 
ni in e 6 AN ky a teh . . Cur TIss u. " Quid-ergo 2 EY 8 wa 
* You do not miſtake F: and + 3. Qn vers! eadem- ano inf 


lere "conaris, nome e 


A, Ap probandem mene pleituine, „ 


verd majore vi ud ſeparationem I > 


nt. Primo aul em oftende, e mal 


nt,” ia 2 | 
eg 


mo Oe \ 
* 
* * 
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Re 


A) Eoo, S 6 = 


tur; quod totum inter dus ills marmora 
© Zfoullſa. fimul uno ian I aer 000 | 
CO celeritate fiat 

B. An qui ſpatia in aere . With eee, 
N * in, illo acre” ſolo dari negaht, 8 ene 


periment Mr. Hobbes thinks ſo convincing an, illa conjundta circumdat ? 


one to prog the plenitude of the world, that, 
"has many dogent argu- 


though he tells us Re 


ments to pic ting it out, yet he mentions But 
becadſe that, he ſays 


* great force of the argument does the leſs 


move me, becauſe I remember, that former 
hy in his elements of philoſophy he thought it 


ſufficient to employ one argument-to:evince the 
plenitude of the world, and for that one he 
pitched upon the vulgar experiment: of a gar- 
Were 
wrought upon by the obhjectionz made to his 
phenomenon in your exa- 
men of: his dialogue De Natura Aeris, or by : 
ſome otlier conſiderations, I will not pretend 


to divine. But I plainly perceive, he now pre- 


lere the experiment of the cohering marbles. 
. Or which it will not be amiſs, though 


— ge be ſomewhat long, to rad you his 


content to take the 


ect out of the book Lhare! in wy 


Lo 2 
7? 


4 I d fit, that you, wo be ths: are 
pains of anſwering what he 


6 ſnhould be eaſed * the trouble of reading 7 


"HE ne: he ac e of 


.  rommuns plano ſe: miltuo' tanyunt 


A. MixIuE, ſed ub:que int, | ſa. 
B. Dui e thi, qui marmor unum ab l. 


tero revellentes aerem comprimunt, & per conſe- 


n t Iitum 
Per revu lfonem-rehHum ; nulla ergo ion” 
erit di ifficultas, ſaltem non major, quam eft diffi- | 
cullas corpora eadem moventi in gerd poſtquam 
ſeparata fuerint. e 'quoniam, tonceſſo va. 
cuo, diffuultas en ils dirimends nella 9 
ſeguitur per aft ee, nullum oc 
vackum; i | 

A. Rrerz quidem illud re 
teak plenitudine ſuppofita, quomodo . 
n omnino-eſſe, ut divellantur? 

B. COA primo corpus aliqued ante, 
ag nimis durum, ut ceram,” in duas partes 
Arabi, que tamen partes non minus enable in 
quam - leviſſima 
marmora. Jam quo paso diſtrabatur'cera,' con- 
federemus. None perpetuo attenuatur, donec in 
lum evadat temuiſimum, & \omni dam % 
1enuins," & fic tandem divellitur ? Zodem mode 


_ etiam: durifſima culumma in duas partes diftrabe- - 


tur,” fi vim tantam adhibeas, quanta" fuſfiett ad 


entiam rduritjed 9 —_ enim n 
tera 


Pane W 


2 = | marble' owh N to N 


Bors is eee ben eo you e . 


as it did to the 
. You will quickly think it does not; and 
vou would think: it ſhould not, if you 


pleaſe to conſider with me ſome of the reflec+ 


tions, that the reading of it ſuggeſted to me. 


Au firſt}! without declaring for the va- 


cute opinion, I muſt profeſs myſelf unſatiſc 
fied with Mr. Hobbes's way gf arguing . 
them: for, where he ſays, Dum ergo illi, qui 
marmor um ab altero revellentes acrem cem. 
primunt, & pereonſequens Vacuum exprimunt, va. 
cuum 1 locum per revulfionem relittum ; 
ergo ſeparationis. erit difficutras, altem non 


nulla 
29 . quam eft difficultas corpora eadem movendi 


in aere, peſtquam Jepayata fuerint. Ttaque quo- 
niam, conceſſo vacuo; difficultas marmora 2 di- 
rimendi nulla eſt, ſeguitur per difficultatis expe- 
rientiam, nullum eſſe — Methinks he ex- 

5 himſelf but obſcurely; and leaves his 
1 to gueſs; what the word dum refers to: 
Baches, which ſeems to be his drift in this paſs 
ſage, is, that, ſince the vacuiſts allow inter- 
ſperſed vacuities, not only in the air, that ſur- 
rounds the conjoined marbles, but in the reſt 


of the ambient air, there is no reaſon,” why 


there ſhould be any difficulty in ſeparating the 


marbles, or at leaſt any greater difficulty than 
in moving the marbles in that air after their 
ſeparation. But, not to conſider, whether his 
adverſaries will not accuſe his phraſe of ſqueez- 
ing out a vacuum, as if it were a body, they 
vill eaſily anſwer, that notwithſtanding the va- 
cuities they admit in the ambient air, a mani- 
feſt reaſon may be given in their hypotheſis of 
our finding a difficulty in the divulſion of the 
marbles. For, the vacuities they admit, being 
but interſperſed, and very ſmall, and the cor- 
puſcles of the atmoſphere being, according to 
them, endowed with gravity, there lean ſo 
many upon the upper ſurface of the 5 e 
marble, that that ſtone cannot be at once 
pendicularly drawn” up from the lower Wadde 
contiguous to it, without a force capable to 
ſurmount the weight of the aerial corpuſcles, 
that lean upon _ And this weight has already a 
ſo conſtipated neighbouring parts of the 
ambient air, 23 — at would perpendicu- 
hrly- raiſe the upper marble N of the is for) 
ſhall need a conſiderable force to make the re- 
vulſion, and compel the already contiguous 
parts of the incumbent air to a ſubingreſſion 
into the pores or intervals, intercepted between 
them. For the conatus of him, that endea- 
vours to remove the upper marble, whilſt the 
lower ſurface of it is fenced from the preſſure : 
of the atmoſphere, by the contact of the lower 
marble, nen Tuffers no air to come in between 
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are once i 
5 — undermoſt ſurface of the u 


propoſer of it? 85 


common 


N 7 8 as robe Sino 


1 \ aaa? as 
"the incumbent a 


upper ſurface of 


A. Bur what ſay you to the fe. "that 
Mr: Hobbes,” and, as he thinks, all others give 
of the e of the eoften-mentioned a e a 
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ting from the two oppo 
fits Ne 1 ſhall further ſay, that the 
genuine cauſe of the phænomenon ſeems to be 
that, which I have already aſſigned ; and that 
difficulty of raiſing the upper ſtone, that accom- 
panies the air's not bang able to come in all 


at once, to / poſſeſs the . left between the 


ſurfaces of the two marbles upon their ſepara- 


tion, proceeds from hence, that, till that ſpace 


be filled with the atmoſpherical air, the hand 
of him, that would lift up the ſuperior marble, 
cannot be fully aſſiſted by the preſſure of the 
air againſt the lower ſurface of that marble: - / 
A. Tuis is à paradox, and therefore I ſhall 
one to know on what you ground it. f 0 : 
B. Tnovo I mention it but as a con 
ture ropoſed ex abundanti, yet 1 ſhall on this 
lion countenance it with two things; the 
teſt that, ſince I declare not for the hypotheſis 
of the Pleniſts, as it is maintained by Mr. 
Hobbes, I'am not bound to allow, what the 
0 adopted by my adver- 
fary, ſuppoſes; namely, that either nature ab- 
hors vacuum (as ihe ſchools would have it,) 
or that there could be no divulſion of the 
marbles, unleſs,” at the ſame time, the air were 
admitted into the room, that divulſion makes 
for it. And a vacuiſt may tell you, that, pro- 
vided the ſtrength employed to draw up the 
ſuperior marble be prone enough to ſurmount 
the weight of the aerial corpuſcles accumulated 
upon * divulſicn would enſue, though, by 
divine Omnipotence, no air, or other body, 
ſnould be permitted to fill the room made for 
it by the divulſion; and that the air's ruſhing 
into that ſpace does not neceſſarily accompany, 
but! in order of nature and time follow upon, 
a ſeparation of the marbles, the air, that ſur- 
rounded their contiguous ſurfaces, being by 7 
the weight of the collaterally ſupetior air, ini- 
pelled into the room newly made by the divul- 
lion. But I ſhall rather countenance what you 
call my paradox, by an experiment I purpoſely 


made in our pneumatical receiver, where, ha- 


ving accommodated two flat and poliſhed 
marbles, ſo that the lower being fixed, the 

upper might be laid upon it, and drawn up 
ain as there ſhould be occaſion, I found, that 

, when the receiver was well exhauſted, the 

wer marble was, by a certain coneriyanoe, 
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little air, 


_ drew it up, had vary lixtle more thun er pd 
weight, of-the None to furmount. © 


Have obſerved, * that 


uſd. 
2 = the marbles in the open! 


n of 


ment, Ls them to We e but T'p — 
lure, they wil be! able e gie a mare — ll 
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_ enough to ſunùount che hardneßb of the ene, 

this is aſſerted gratis, which it ſhould nat be 3 

- fince it ſeems very unlikely, that the weight 

? _ offo few e, 23 will ſaffice to ſeparate-rwo 

coherent marbles'of about an inch, fer inſtance, 

5 om ſhould: 94 —5 to ſuemdunt che 
1 . ſolid 

this 


xnerally Jus 


varrower ; yet, whereas 


725 G hoining Tok 
not 8 0 e e e 
g les of . pb N o leſſer diameter; 
| when N their diameter to about four 
inches, if I Miß temembor net, there Were oo 
veral:men,| thar-ſucceively-arivd 60 pull the 
aſunder, without heing: 4 * ee amel 

eo effect i G. 

A Bor what "ay. FO: 1 Ae 
Fs Mr. Hobbes, upon the ſuppoſition. of the 
world's Plenitude, gives of d our „ 


Ae 


fingle ſpeaking of 3; bur haves” their parts 
and as it wert in 
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'the ape Honor 
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Woge 7 = upper marble; the tern char two ſmooth planes, as de the ed mne 2 
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lately noted, are not 
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Tor; does" he . aochunt of the 
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ſolution of the pheriomenon,. Wherefore, 
till 1 de better informed of * matter of 
fact, I can ſcarce look upon hat Mr. Hobves 
ys af the 
which now 1 ſhall the rather paſi by, not only 
becnuſe the caſe is differing from that of our 
ate, andonycomignam in ce diſtinct 
eee eee, eee 


u 
bim to unuſual ſhifts, if you had 


„ the attempt you:made, among other ef — | 
1 7 tohernr mates, by pending tm fo | 


tally in eur p 


ing the e e them, ned them 15 om | 


our failing in that 

En of it, e abbe 

took occaſion, in his dialegue De * 
ring uw ing a 


10 ibi erat, uod ageret ponds ; — | 


loc excagitars cuntra opinionen. conum, gut va 


cuum 0 „aliud argumentum \fortinis aud cri. | 


dentivis non potuit. Nam , duprium coburen- 


E | 


Pillar, a other than his conjecture, 
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ens TY 8  ſuperficies, propulſum efſet, 
15 facile arentar, Aeve proximo in locum re- 


1 Nos ſemper influeme ; ſed illa ita 
mille, ut fimul- totum amitterent contacFtum, 
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long upon the ſingle experiment of cthematbles: 


And though I hope the ſtreſs Mr. Hobbes lays 
on it, will plead my excuſe, yet, to make 


your patience | ei I ſhall. be the 
more brief in the other particulars, that remain 


o 
. f 4 


2 mundo pleno. Oporteret enim aut 
1 wo en ab uno termins ad alium in inſtante, 


And it will not he difficult for me to keep my 
promiſe without uring my cauſe, ſince al- 
moſt all theſe par being but the ſame, 


— eye n R in his dialogue 
1 when I ſhould be better accommodated than I De Natura Aeris, 201 ſoon after in 


might attempt the trial with proſ- my Examen of that dialogue, I ſhall need but 


pump- ing here ſome reflections upon thoſe few and 
ed out; and longer kept out, I cheerfully re- light things, that he has added men ap 
| the trial. To The then, that when blems De Yacuo. | 


coherent marbles are ſuſtained horizontally, . A. [ may then, I ſuppoſe, 805 to you the 


=. jn the air, the cauſe, why they are not to be next paſſage to that long one, you have hitherto | 


forced aſunder, if they have two or three been conſidering, and it is this: Ad vacuum 
inches in diameter, withoũt the of a con- nunc revertor: Quas canſas fine ſuppoſitione 
' fiderable- weight, is the preſſure I was lately uacui redditurus es illorum effetTuum, qui often- 
mentioning of che ambient air; I cauſed two duntur per Machinaw illam, RE in 0 
ſuch coherent marbles to be ſuſpended in a Greſhamenſi ? } 

| receiver, with a weight at the lowermoſt,, B. Machina A 


t might help to keep them ſteady, but was A. Sror here, I beſeech you a little, that, 


very inconſiderable to that, which their coheſion before we go any further, I may take notice to 
might have ſurmounted ;; then cauſing the air you of a couple of things, that will concern 
to de pumped by degrees out of the receiver, our ſubſequent diſcourſe. + 

for a good while the marbles ſtuck cloſe toge- WHzxeor the firſt is, that it appears by 
ther, becauſe, during that time, the air could Mr. Hobbes's Dialogue about the Air, that the 
not be ſo far pumped out, but that there re- explications he there gave of ſome of the phæ- 
mained enough to ſuſtain the ſmall weight, nomena of the Machina Boyliana, were di- 
that endeavoured their divulſion: but When rected partly againſt the virtuoſi, that have 
the air was further pu 
ſpring of the little, but not a little expanded Society, and partly againſt the author of that 
air, that remained, being grown too weak to engine, as if the main thing therein deſigned 


ſuſtain the lower marble and its ſmall clog, they | were to prove a vacuum. And ſince he now 


to be. conſidered in his dialogue De Yacuo. 


— — facceſs ; and accordingly afterwards, to refer you to the paſſages, where you may 
_ tving got a leſſer engine than. that I uſed. be- find theſe allegations examined, only ſubjoin- 
fore, wherewith the air might be better 
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mped out, at length the ſince been honoured with the title of the Royal 


did, as 1 expected, drop off. 

4. Tus will not agree over- well with the 
confident wag en ee juſt now ) 
rected. . 

B. I never envied Mr. Hobbes 8 forwardneſs 
to triumph, and am content, his con 


be recommended by the confidence, that ac- 


companies them, if mine be by the ſucceſs, that 


repeats the ſame explications, I think it neceſ- 
ſary to ſay again, that if he either takes the 
Society or me for profeſſed vacuiſts, he miſ- 
takes, and ſhoots beſides the mark; for, nei- 
ther they nor I have ever yet declared either 
for or againſt a vacuum. 

Ax d the other thing I would obſerve to you, 
is, that Mr. Hobbes ſeems not to have rightly 


follows them. - But to confirm the ger underſtood, or at leaſt not to have ſufficiently 


given by me of our phænomenon, I ſhall add, 

that as the laſt — trial, which I had 
ſeveral times occaſion to repeat, ſhews, that 
the coheſion of our two contiguous marbles 
would ceaſe upon the withdrawing of the 
preſſure of the atmoſphere, ſo by another ex- 
periment I made, it ap that the ſuper- 
vening of that preſſure ſufficed to cauſe that 
coheſion. For, in proſecution of one of the 
lately mentioned trials, having found, that 
when the receiver was well exhauſted, two 
"marbles, though conſiderably broad, being 
laid upon one another after the requiſite man- 
ner, their adheſion was, if any at all, ſo weak, 

that the uppermoſt would be eaſily drawn up 
from off the other; we laid them again one 
upon the other, and then letting the external 
Air OW" into the receiver, we found, accord- 
ing to tion, that the marbles now co- 
hered well; and we could not raiſe the upper- 

moſt, but — with the lowermoſt. 
n I have detained you too 

Vor. III. 


heeded in what chiefly conſiſts the advantage, 
which the vacuifts may make of our engine 


againſt him : for, whereas in divers places he 
is very ſolicitous to prove, that the cavity of a 


pneumarical receiver is not altogether empty, 


the vacuiſts may tell him, that ſince he aſſerts 


the abſolute plenitude of the world, he muſt, 


as indeed he does, reject not only great va- : 
cuities, but alſo thoſe very ſmall and interſper- 


ſed ones, that they ſuppoſe to be intercepted 
between the ſolid corpulcles of other bodies, 


particularly of the air: ſo that it would not 


confute them to prove, that in our receiver, 

when moſt diligently exhauſted, there is not 

one great and abſolute vacuity, or, as they 
. a vacuum coacer vatum, ſince ſmaller and 
1 


iſſeminated vacuities would ſerve their turn. 


And therefore they may think their preten- 
fions highly favoured, as by ſeveral particular 
effects, ſo by this general phznomenon of our 
engine, that it appears by ſeveral circum- 
ſtances, that the common or atmoſpherical air, 
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made to paſs out the cavity into the 


without being able, at leaſt for a litt 2 egreſs of air (properly ſo called) we held 


co get in again; and yet it does not 


which, before the pump is ſet to work, poſ. (either this 4 
ſeſſe the whole cavity of our receiver, far the vities z) until. at length, 
greateſt part is by the intervention of the pump ſelves, that the included air was cap 
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ſo: long in the flame, ſtrengeh — 4 


any ching alledged by Mr.“ . nimble blaſta, that not only it had its ſides 


other body ſucceeds to fill a tl 
places deſerted by ſuch a multitude of aerial 
4 Tr I guels aright, by thoſe-words, /(viz. 


would not in general prejudice the pleniſts. 


uateh7 the 


5 


s not by any thing alledged by Mr. cracked or perforated,” ſatisfied us, that it was 
bbes,”) you deſign to intimate, that you until then entifſſGgmmaea. , 


lumped up, but a hole violently» broken in it 
by the over rariſied air, which, together with 


the former watchſulneſs, we employed from 


time to time to diſcern, if it were any where 


4 „ 4% 
83 


3 15 32 3 207 
A. I confeſß, I did not readily conceive be- 


5B. Tous e 1 was well founded: for fore, how you could, (as I was told you had,) 


1 think divers 
Carteſians, who ſuppoſe a 


them, and particularly the make a ſolid veſſel, wherein there was no dan- 
abtile. matter or ger of the air's getting in or out, whoſe: cavity 
Ether fine enough to permeate glaſs, though ,, ſhould be ſtill, 
our common air cannot do it, have not near ſo 
_ difficult a taſł to avoid the arguments the va- 


poſſeſſed with the ſame air, and 


j 0-4 veſſel: be made by turns bigger and 


And, though I preſently thought upon 


cuiſts may draw from our engine, as Mr. a well ſtopped bladder, yet I well foreſaw, that 
Hobbes, who, without having recourſe to the a diſtruſtful adverſary might make ſome ob- 


poroſity of glaſs, which indeed is impervious 


jections, which are by your way of proceeding 


to common air, ſtrives to ſolve the phzno- obviated; and the experiment agrees with your 
mena, and prove our receiver to be always per- doctrine in ſhewing, how impervious we maß 
fectly full, and therefore as full at any one well think your thick pneumatick receivers are 

time as at any other of common or atmoſpheri- to common air, ſince a thin glaſs bubble, when 


cal air, as far as we can judge of his opinion 
by the tendency or import of his explica- 


eo?! 


4 . 


would not give paſſage to the ſpringy particles 


of the air, though violently agitated; for if 


"44066 ver, if I were rightly informed of an thoſe particles could have got aut of the pores, 
experiment of yours, Mr. Hobþes may be they never would have broke the bubble, as at 
thereby reduced either to paſs: over to the va - length a more violent degree of heat made 


cuiſts, or to acknowledge 


ſome ætherial or them do; nor probably would the compreſ- 


other matter more ſubtil than air, and capable ſion, that afterwards enſued, of the bubble by 


of paſſing through the 


res of -glaſsz and the ambient air, be checked near ſo ſoon, if 


therefore, to ſhew yourſelf impartial between thoſe {pringy- corpuſcles had not remained 


the vacuiſts and their adverſaries in this con- within to 
troverſy, I hope you will not refuſe to gratify may hence draw a new 


e the reſiſtance. Methinks, one 
proof of what I remem- 


the pleniſts by giving your friends a more par- ber you elſewhere teach, that the ſpring of the 


ticular account of the experiment. 


B. Tknow which you mean, and remember in our caſe, the ſpring of the air was thereby 


| it very well. For, though I long ſince de- inabled to 
viſed it, yet having but the other day had impriſoned in, in ſpite of 


expand the comp 


e reſiſting preſſure 


occaſion to peruſe the relation I writ down of of the external air ; and yet, that this preſſure 
one of the beſt trials, I think I can repeat it, was conſiderable, appears by this, that the 
almoſt in the very words, which if I miſtake weight of ſo ſmall a column of atmoſpherical 


not, were theſe: 
glaſs, about the bigneſs. of a nutmeg, with a 


uill:.' The 
e of a 


long, and of the bigneſs of a crow 
end of the quill being held in the 


TnukR R was taken a bubble of thin white 


air, as could bear upon the bubble, was able 
to preſs in the heated glaſs, in ſpite of the re- 
ſiſtance of its tenacity and arched figure. 

very flender ſtem, of about four or five inches 


B. Ver that, which I mainly deſigned in 


this experiment, was, (if I were able) to ſhew 
and prove at once, by an inſtance not liable to 
lamp blown with a pair of bellows, was readily the ordinary exc 


eptions, the true nature of ra- 


and well ſealed up, and preſently the globous refaction and condenſation, at leaſt of the air. 


part of the glaſs, being held by the ſtem, was 


kept turning in the flame, until it was red hot 
and ready to melt: then being a little removed 
from the flame, as the included air began to 


Joſe of its agitation and ſpring, the external 


ait manifeſtly and conſiderably preſſed in one 
of the ſides of the bubble. But the glaſs being 
a again, before the cold could crack it, held as 


before in the flame, the rarified air diſtended 


and plumped up the bubble; Which being 


the ſecond time removed from the flame, was 
the ſecond time compreſſed; and, being the 


third time brought back to the flame, ſwelled 


For to ſay nothing of the Peripatetick rarefac- 
tion and condenſation, ſtrictly ſo called, which 
I ſeruple not to declare, I think to be phyſically 
inconceptible or impoſlible ; it is plain by our 
experiment, that, when the bubble, after the 
glaſs had been firſt thruſt in towards the center, 
was expanded again by heat, the included air 


poſſeſſed more room than before, and yet it 


could perfectly fill no more room than formerly, 
each aerial particle taking up, both before and 
after the heating of the bubble, a portion of 
ſpace adequate to its own bulk; ſo that in the 
cavity of the expanded bubble we muſt admit 


- as before, and removed, was again compreſſed, either vacuities interſperſed between Wachen 


. 
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tze flame, or other ſubtil matter, came in to 


 "Boyliana ;.to the 


* 


\ 


fill up to thoſe intervals, which matter muſt have 
entered the cavity of the glaſs at its pores: and 
moxed from the flame, it is evident, that 
ſince; the groſſer particles of the air could not 


ef through, the glaſs, which they were not a- 
ble to do, even when vehemently agitated by 


an ambient flame, the compreſſion of 
ble, and the col ide 2nlation.. D 
,neceſlarily, conſequent, upon it, could not, 
* plenitude of — world, be wal 
formed without ſqueezing out ſome of the ſub- 


tile matter contained in the cavity of the bub 


ble, whence it could not iſſue but at the pores 
of the, glaſs. ... But I will no longer detain you 
from Mr. Hobbes's Ae of the Machina 


A. Tux pallage I was going to read, when 
you interrupted me, was this: | 


praduceret in loco non magno.. maguus . incluſus 
A. QuoMopo ingreditur iſtuc  ventus? 
Machinam nofti. cylindrum eſſe cavum, æneum, 
in quem protruditur cylindrus alius ſolidus ligneis, 
corio tectus, (quem ſuctorem dicunt) ita exquiſi- 
fe congruens, ut ne minimus quidem aer inter co- 


B. Mach ix A illa eoſdem eſfectus producit, quos 


rium & 25 intrare (ut putant) paſit. 1 


« + 
7 


. Scio, & quo ſuctor facilius intrudi poſ- 
t, foramen, quoddam eſt in ſuperiori parte cy- 
 lindri, per quod aer (qui ſuftoris ingreſſum alio- 
qui impedire paſſit) emittatur. Quod foramen 

rire poſſunt, & claudere, quoties uſus poſtulat. 
Terlan in cylindri cavi receſſu ſummo. datus 
aditus aeri in globum concuvum vitreum, quem 


ſunt, quoties volunt. Denique in globo vitreo 
ſummo relinquitur foramen ſatis amplum, (cla- 


viculd item claudendum & recludendum) ut in 


illum, que volunt, immiltere_ Poſſint, experientli 
eanſd. © 4 A 4, 2 
B. Tux imaginary wind, to which Mr. 


Hobbes here abſcribes the effects of our engine, 


he formerly had recourſe to in the thirteenth 


e of his. Dialogue ; and I have ſufficiently 
wered that paſſage of it in a part of my 
Examen, to which I therefore refer you. 

A. I preſume, you did not overlook the 
compariſon Mr. Hobbes. annexes to what I laſt 
read out of the problems, ſince he liked the 
conceit ſo well, that we meet with it in his 
Dialogue De Natura Aeris. The words (as 
you ſee) are. theſe : Tota denique machina non 
multum differt, fi naturam ejus ſpectes, 4 ſclo- 
peto ex ſambuco, quo pueri ſe delectant, imitan- 
tes ſclopetos. militum, niſi quad major fit, & 
majori arte fabricatus, & pluris conſtet. 

3. I could ſcarce, for the reaſon you give, 
avoid taking notice of it. And if Mr. Hobbes 
intended it for a piece of raillery, I willingly 
let it paſs, and could more eaſily forgive him a 
more conſiderable attempt than this, to be re- 
venged onan engine, that has deſtroyed ſeveral 


of his opinions: but if he ſeriouſly meant to make 


a phyſical compariſon, I think he made a very 
umproper one. For not to urge, that one 
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des af the air, or that ſome fine particles of may well doubt how he knows, that in the 


the bub · 


encloſed cavity of his pot · gun, there is a . 


vehement wind, ſince that does not neceſ- 
ſarily follow from the compreſſion of the en- 


cluded air: in Mr. Hobbes's inſtrument, the 
air, being 'forcibly-compreſſed, has an endea- 
vour to expand itſelf, and when it is able to 
ſurmount the reſiſtance of its priſon, that part, 


that is firſt disjoined, is forcibly thrown down - 


wards; whereas in our engine it appears by the 
paſſage lately cited of our Examen, that the ait 


is not compreſſed,” but expanded, in our receiver, 


and if an intercourſe be opened, or the veſſel 


be not ſtrong enough, the outward air violent- 
ly ruſhes in; and if the receiver chante to 
break, the fragments of the glaſs are not 
thrown outwards, but forcibly inwards. 


| A. So that, whether or no Mr. Hobbes could 
of which you may now, ha 


ave pitched upon a compariſon more ſuitable 


to his intentions, he might eaſily have employ- 


ed one more ſuitable to the phænomena. 

B. I preſume, you will judge it the leſs a- 
greeable to the phænomena, if I here ſubjoin 
an experiment, that poſſibly you will not diſ- 
like ; which I deviſed to — not only that 
in our exhauſted receivers there is no ſuch 


ſtrong endeavour outwards, as moſt of Mr. 


Hobbes s explications of the things, that hap- 


pen in them are built upon, but that the weight of 


the atmoſpherical air, when it is not reſiſted by 
the counterpreſſure of any internal air, is able 


to perform what a weight of many pounds 
would not ſuffice to do. n 


A. I ſhall the more willingly learn an expe- 
riment to this purpoſe, becauſe in your re- 
ceivers the rigidity of the glaſs keeps us from 
ſeeing, by any manifeſt change of its figure, 


in whether, if it could yield without breaking, 
etiam aditum tlaviculd obturare & aperire poſ 


it would not be preſſed in, as your hypotheſis 
B. TRI deſires to obviate that very diffi- 
culty, for their ſatisfaction, that had not yet 
penetrated the grounds of our hypotheſis, made 
me think of employing, inſtead of a receiver, 
of glaſs, one of a ſtiff and tough, but yet ſome- 
what flexible, metal. And accordingly, having 
provided a new pewter porringer, and whelm- 


ed it upſide down upon an iron plate, faſtened 


to the upper end of our pnematical pump, 


wie carefully faſtened, by cement, the orifice to 


the plate; and though the inverted veſſel, by rea- 
ſon of its ſtiffneſs and thickneſs, and the con- 
vexity of its ſuperficies, were ſtrong enough to 
have ſupported a great weight without chang- 
ing its figure; yet, as ſoon as, by an exſuction 
or two, the remaining part of the included air 
was brought to ſuch a degree of expanſion, 


that its weakened ſpring was able to afford but 


little aſſiſtance to the tenacity and firmneſs of 
the metal, the weight of the pillar of the in- 


cumbent atmoſphere (which, by reaſon of the 


breadth of the veſſel, was conſiderably wide al- 
ſo) did preſently and notably depreſs the up- 
per part of the porringer, both leſſening its ca- 
pacity and changing its figure; ſo that, inſtead 


of the convex ſurface, the receiver had before, 


it came to a concave one, which new figure 
was ſomewhat, though not much, increaſed 
by the further withdrawing of the included and 

already 
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dcop but 


terally as well as perpendic 


- 


: cuiſts ſuppoſe to be partly empty 


ad fundum cylindri eanei 
mina, —— e, dum ſuttor 


iin n 


tantum aeris in cylindrum 


— it will ſometimes facceed 


EG 


therefore take notice of, that you 
that that powerful preſſure may be 


— 


 PzR4APs this experimen, 8 tacely 


- recited of- an nerm etically : ſealed bubble, by ©! 

re Mr. Hobbes's doctrine, 
may do ſomcniictownnis'he-lening-himslev} 
of 2 — modeſt 


and wary: munen. where, of the 
: that meet at Gr lege, (of 
<p ina A 


is pleaſed to ſay, Experimenta faciant quantum 


volunt, nifi principiis utantur — nibil profi- 
e, on thr o 


eint. 1 prom: pleat 


air. Video, (ſays A.) , ſuftor: — 0e 


uftor retrabitur, lo- 
cum in - cylindro' cauo fore vacuum. 
Nam ut in locum ejus — aer, 
To which B. anſwers, Credo 


1 


cum chlindri cavi ſuperſicie ſatis artiè coberere 


ad neem and & plumam, non autem ae- 
aquam. Cugita enim, quod non ita 
accurat EEG quin undiquaque interſti- 
tium relinqueretur, quantum tenuiſſimi capilli ca- 
pax eſſet. Retracto ergo ſuftore, tantum im- 
pelleretur aeris, quantum viribus illis conveniret, 
quibus aer ng Juforis retractionem repri- 
mitur,  idque fine omni difficultate ſenfibili. 
* aul em interſtitium il lud minus eſſet, tan- 
| — rederetur aer velocius: vel fi contattus 
Wo ea non per omnia puntta, etiam tunc intra- 
bit aer, mods ſuctor majore vi retrabatur. Fo. 
ſtremd, etfi contattus ubique exattiſſunus fit, vi 
tamen ſatis aultd per cochleam ferream, tum co- 
rium cedet, r um £5; atque ita in- 
gredietur aer. Credin tu, poſſibile eſſe duas 
ue ita exati? componere, .ut bas compo- 
fitas eſſe ſupponunt illi; aut corium ita durum 
* ut aeri, qui cochleæ ope incutitur, nibil om- 
nino cedat? Corium, optimum, ad- 


mittit aquam, ut ipſe ſcis, I fort? feciſti an- 


quam iter vento & pluvia dee; dhe 
Itaque dubitare non potes, quin retractus ſuctor 

e in ipſum re- 
cipiens incutiat, quantum ſufficit ad locum ſem- 
per relitum perfectè implendum. Effectus ergo, 
gui oritur d retractione ſuftoris, alius non eft 
quam ventus (inquam) vebementiſſimus, qui in- 
greditur undiquaque inter ſuftoris ſuperficiem 


convexam, & cylindri ænei concavam, procedit- 
que (versd claviculu) in cavitaiem n Ws 


"I mu —_ Fecipientis.. 


: . } * 
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; * — of this ratzocin 
_ pertinger of the fame already 
4 =: But in ſuch kind — pur. 

725 of the veſie), — the thickneſs of the 1 
8 — and 
7 wine 000 weak to reſiſt che 
| chat the veſſel would be g . not at the ö 
| Ways, in: caſe that ſide were the 
only part, that were made too.thin to reſiſt the 


12 the ambient; which phænomenon 


ome- that ocour in what” you have” 


- ſeems, © that chat 


ene, obturenturque ' for a- 


mirabilibus, nimirum cur 


vi magna fuit impulſus, rurfis per” reperoyoncs 


FONS. „ 


by Mr Hebbes, in ks 


dialogue of the arr, the eleventh page, 
 fince anſwered it in my Examen; and chere - Fong 


fore I ſhall only no take dee of a 
ſome Might, Whether additions or variations, 


And, firſt, 1 ſee no ity in whar he gra. 
— tg thit ſo cen of braſs; as 
_— —— of our en- 
gine, ſhould yie er; that was mo- 


ved- and doh" be; aig Bp the 
hai eto 6 
the leather, that furroun the more folid part 
of the ſucker, would yield to fach'a'force; ir 
ompreſſi of the kae 
ſhould, by thrufting * ſolid into the 
make the leather rather ſeß, than more 
to give paſſage" to the air. Nor would ic 


| however follow, notwithſtanding Mr. Hobbes's 
example, that, becauſe a body admits water, it 


muſt be pervious to air; for 1 have ſeveral 
times, n made water 


penetrate the pores of bladders, and yet blad- 
ders reſiſt the pa ae the air ſo well, that 
even when air i in them was fafficicntly 


rarified by heat, or by our engine, it was ne- 
ceſſary for the air to break them before it could 
get out; which would not have been, if it 


could have eſcaped through their pores. What 


Mr. Hobbes inculcates here agim concerning 
his ventur -vebementifſimus, you will find an- 
freed in the Ft ef may Examen f lacy d. 
mn; ou to. 

>: rr Hobbeo's 


next e e theſe 
terms: 


A e N nunc mitt er a 
fallor, poſtquam ef 

aliquatenus retrattus & deinde 8 ubito re= 
currit ad cylindri ſummitatem. Num aer, qui 


externa vi  revertitur. - 
B. Ar hoc quidem argumenti 40 et, 


etiam ſolum, quad locus à ſuttore reliftus non 


eſt vacuus. Quid enim aut attrabere aut in- 
pellere 1 potuit ad locum illum, unde re- 
trattus erat, fi ꝙlindrus fuiſſet vacuus ? Nomut 
geris pondus aliquod id efficere potuiſſet, faifen 
eſſe ſatis ſupra demonſtravi ab eo, quad aer 
aere gravitare non poteſt: Noſti etiam, nad 
cum e recipieute aerem omnem (ut illi loquuntur) 
exegerint, poſſunt tamen trans vitrum id 
intus fit vigere, & ſonum, ft quis fat, inde au- 
dire. Id quod ſolum, ei nullum alind argumen- 
tum efſet (ſunt autem multa,) ad probandum, 
nullum eſſe in recipiente vacuum, abunde ſuſicit. 
B. HERE are ſeveral things joined toge- 
ther, which the author had before ſeparately | 
alledged in his often-mentioned di The 
firſt 15, the cauſe he aſſigns of the aſcenſion of 
the ſucker, forcibly depreſſed to the bottom of 
the exhauſted 9 and then let alone by 
him that pumped; to which might be added, 
that this aſcenſion ſucceeded, r = 
was clogged with an hun weight. 
This explication of Mr. Hobbes you will find 
exttnined i _—_ diſcourſe. "Ap" to i 
eny- 
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ep in he” AK pages of che third 
— chapter,” And Whereas he "ys," in the laſt 
pla chat "the 'viſibility of Bodies included” 
in oak receivers,” andthe} propagation of ſound, 
(which,' by the way, is not to de underſtoo 
_ of alffound, thy "may be heard, thougk made 
in the exhauſted 'recerver,) are "done! ſufficient 
_ agents to proye no vacuum; 1 have con- 
ſidefed that page” in the anſwer 1 made 
to the like allegation; in à part of the 
Examem; and Hall only obſerve here; that, 
ee ean prove, that much of the 
ped out of che exhauſted receiver, 
| wy that, notwihſtanding many 
. vacuities, there may be in the re- 
—— corpo „. to ttanſmit 


x d, * he have but 
e ee Tat wy ſound inthe 
"of our receiver; ſince he amphantiy 
ts, mulun eſt in recipienti vacuum. But 
- vane leave Mr. Hobbes and his adverſaries 
— vo out this point, and go ono _ nent 
M ee Tre 165: e 
12 Wriros! fotos. in thoſwonds's: pe e 
Al lud autem; quod ft vofica aliquatens in- 
„e mm" recipiente” Aaken; Paulo*poſt per 
exuttionem aeriſ inflatir- weden TH, S& 3 
yy: , es, oben 
B. *Morus partivim" aeris undiquaque eoncur- 
5 Femtiuns velociſſinhts & per | concurſum in ſpatiis 
breviſſimis numer 


fime-veſicam in tocts mnumerabilibus fm & vi 
magna, "inſtar "totidem terebrarum, penetrat , 
præſertim ft vefita, anteguam immittatur,” 
mapis reſiftat aliquateniis inflata fit. '  Poſtquam 
aulem aer penetrans ſemel ingreſſus eſt, facile 
cogitare potes, quo 0 deinceps veſicam tendet, 
& tandem rumpet. Verim fi ant 


peratum diminuts tenfione rupoſiorem. Nam id 


6 obſervatum eſt: +" Fam 5 har, quam divi, 
— minùs tibi wvideatur ver iſimilis, vide an 
tu — alius quicunque imaginari pol eſt, 
pacto. vgſica Abend, & RE poſi @ virius 
vacui, id oft, nibili. 8 
B. Tmrs explicarion: Me. Hobbes: gives us in 
the 19th page of his GE De Natura aeris, 
and you may find it at large confuted in the 
latter part of the third chapter of my Examen. 
Nor does, what he here ſays in the cloſe about 
the vires vacui or nibili, deſerve to detain us, 
fince there is no reaſon at all, that the vacuiſts 
ſhould aſcribe to nothing a power of breaking 
2 bladder, of whoſe rupture the 


cient cauſ. 


periment, which he judges of — — with i it, 


and his academian havin W petites — 
L r. à vacuo _ poſſe. 


ſtion: PT 


i. II. 


rol ders as; Vu. 
Und fit, ut aimalis tam ito, nimirum ſpatio 


oque infinitis gyrationis velociſ- 


equam rumpa- 
tur, ver ſd claviculd, arr externus admittatur, 
videbis veficam propter vehementiam motus tem- 


ſpring of the 
included air ſupplies chem ſo voy with a ſuſfi- 


Kerr, 0 


mones' werent | Vihementifſime mot um & quo motu 
ee trarfitus fanguinis ab uno ad alterum 
ventriculum interceptus, non multò poſt 
1 Ceſſalio autem ſanguinis mor oft. Poſ- 


ſunttamen animalia reſſante ſanguine reviviſtere, 


Aae. externus ſatis mature. intromittatur,' vel 


ina in acrem temperatum, nnen nere | 


Jang, extrabantar;” 1197 » | 

"Firs" 
+0-6blige me to add any thing about it to what 
I have ſaid in my Examen; eſpecially the moſt 
vehement motion, aſcribed to the air in the 


receivet, having boen before proved to be an g 


ümaginary thing. You may therefore, if you 
pleaſe; take notice of the next explication. 

Ilm aer (ſays he) in recipiente carbones 
ardentes extinguit;' ſed & illi, fi, dum ſatis ca- 


lidi ſunt, eximantur, relucebunt. Notiſimum 


eſt, quod in fudinis carbonum terreorum (cujus 
rel experimentum ipſe vidi) ſapiſſime e lateribus 


Fovee' ventus quidam undiquaque exit, qui foſſores 


interficit, ' i gnemque” extinguit, qui tamen revi- 


vi ſcunt, 5 avis: cito — acrem Werum erra- 


bantur. ] ha an d * 
Tais compariſon; [which Mr. Hobbes hare 
| ſummarily makes; he more fully diſplayed in 


his dialogue De Natura Aeris, and I conſi- 
dered, hat he there alledged, in my Examen. 


And though I will not contradict Mr. Hobbes in 
what he hiſtorically aſſerts in this paſſage; yet 
I cannot but ſomewhat doubt, whether he 
mingles not his conjecture with che bare mat- 


ter of fact. For, though I have with ſome 


curioſity viſited mines in more places than one, 


and ſed queſtions to men, that have been 
-quo converſant in ae mines, both elſewhere and 
in | England (and particularly in Derbyſbi re 

—— Mr. Hobbes lived long;) yet I could 
never ſind, that any ſuch odd and vehement 
wind, as Mr. Hobbes aſcribes the phænomenon 
2 had\ been by : them” obſerved to kill the 


iggers; and Extinguiſh well - lighted coals 


; —— and indeed, it ſeems more likely, 


that the damp, by its tenacity or ſome pecu- 
liarly malign quality, did the miſchief, than a 


wind, of which I ound not any notice taken; 

| eſpecially ſince we ſee, what vehement winds 
men will be able to endure for a long time, 

without being near killed by them; and that 


it ſeems very odd, that a wind, that Mr. 
Hobbes does not obſerve to have blown away 


the coals, that were let down, ſhould be able 
(inſtead of kindling them more fiercely) to 


blow them out. 
A. Tae" haſt experiment of your engine, 
that your adverſary mentions in theſe pro- 


blems, is delivered in this paſlage : | 
A. Si phialam aque in recipiens dimiſeris, 
exutto nere bullire a . | Vid ad boc 
Ar r ER what Mr. Hobbes has iid: oF: the 
breaking of a bladder, he proceeds to an ex- 


reſpondebis? 


B. Credo ſane in tanta ceris motitatione fol: 
taturam eſſe aquam, ſed ut calefiat, nondum audi- 
vi. Sed imaginable non , ſaltationem ilam 


6 H B. 


E minuforum ves * W an inter. 
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B. Nonne animalis fic iniluſs inſugant in pul- 


explication' is not” probable 83 | 
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notice of, and a 
_ mentioned d 
— 2 — 
1 — vehomentmotion of dhe ain nud ba che cue 
g 2 but he here tells us, that. it is not ĩima- 
that this dancing of the water, (a he 
N pleaſed to eil it) proceeds from a vacuum, 

nor de {know any man, chat ever-pretended, 
that a vacuum was the eſſieient cauſe of it. 
decke vacuiſts perhaps will tell. him, that, 
though the bubblüng of the. Mater be not an 
effect of a vacuum, it mai he a profit 
| againſt his for they will tell him, that it has 
l 2rmerh Feet. — — 


port che 
-U J 
E thereforecit will i ome for ciemes con- 
ht aware — hich 
thougt not the proper ane! 
a the Jet in- 


| ca gn, | 
3 pringy . 

_ chided air, having rom to unbend themſelves | 
le the; ſpaces deſerted by the air, —— 


10 
wich 


— 7 
* *d | 
5 
* * 
771 
p 
R 


Fe 


5 — — 


lightneſs, 
re extruded by the water, and many af chem 


"and Mr. Hobbes's ' 


\quice leſs of, pr 


> time, the water 
che /\that 

3 it OT one continue to 
pump d luſtihy as did, ꝓet the water will not 
at alli be covered with bubbles, as it Was, 2 


that produced them, being ſpent ; t 
. cording:to Mr. Hodbes's — the wind. 


water ſhould continue too. OED 
A. Leaſihy gueſs, by what you rde 
alreadys :what you may ſuy aka epipho- 
nema, wherewith Mr. Hobbes.(in his x8th page) 
concludes the explications of the phatnomena , 
of your engine. ¶ Speri jum te certum eſſe, ſays 
he, wum eſſe machine iilius phanamenon, "des 1 
demonſtrari pati 1 e N 
Ne n u | 
wr. Bake you ned | 0 
| 0 


| my engine, my buſine was v0 prove, chat he 
i /place-of mine, which — to - 
5 e 68 


- 


oy * 


in che receiver 


9 #1 $a bs 8-4. % 


— ow * 2 
* pt — * " ITO * rigs iv * 4 
- — , rt BR ens PR we 5 9-07 —— — T » ras 
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BEST» 
$4 r . N 


Ps at {ARE VIE Won — the LINE" Po my — — 1 
— ſhall not wender, „ 
unlikely it is, char the + thoſe. phenomena Sire chem an advantage 


be is wont to do, yet, hy Nhat you may haye 


opinion. 
4% A Ar 
e you with what 


— . that -might;-be- brought-into. this world, and 

4 mingled with our air. 2 lince, for aught 

to hive riſen from. _ . art it.” : A 
h 

muſt be aa ch ne. Fes 2 5 


| | TY : — alla-ahocn 3) Mr. Hobbes pro- 
bn is, der when. by having con- 


0 *. #3 
1 
F \ 5 * n 
| 3 


. 


clated, that was not the-[thing intended, yet 


againſt Mr. Hobbes. - For, though./in the P 
ſage recited by you he ſpeak more cautioufſy than 


"Already; in his argamtentatio 
Way; he takes to: ſolvxe me Phe nOmena o our 
engine, is by contending: hat our receiver, 
when wein it i almoſt exhauſted, is as full as 
ever (or he will have it perfect i full,) of com. 
mon air a Which is 8 concem ſo e 0 
know not h] N endmena, chat I do 
vat remember 1 hape nn ich ot heard of 

any naturaliſt, whether vathiſt or pleniſt, that 
— read my phyſieo- mechanical experi- 
ments and his dialogue, Nas bee bis | 
fret #47 * a 425 wy B69 


TER; What you. hve. Gia; 1 will 


ag: the 


not 
in gener, v — — ——.— 
13 aca- 
fp wort {Mandan ſeſs Han che, & per 
conſequens vacuum e dent lotum illud ſpa- 
tum, quod ef err mundum inſinitum. 2 
inpedii, quo minus vacuum iilud cum acre mun- 
dano ——— he anſwers! De rebus 
rtranſmundauis nibil ſcis, For I know, that it 
concerns not you! to fake notice of it. But 
— think be besehen 


cum 


poſſib vn e ene ien 
pr eſſion of knowing nothing ung be- 
be 1 $ 54566 N ee * 

Aras the | a:Boyliona (as your 


ceeds to the Formoeliien are of which 
he thus diſcourſes t. 
A. Nuid de — ahh Tervicellian, 
prob ante vacuum per vivum boc modo: 
e in en. Maura ad A; pelvis, five aliud vas, 
& in ca argentum vivumuſqne-ad'B ; oft auen 
C Dabu Vitrens contauus repletus quogue ar- 
gento vivo. Hunt tubum A digite rer 
erereriſque in daſe A, manunique- abſtuleris, de- 
1 — nn 4 
detur lotum in pelvin, ſed fiftetur in diftantis 
quadam; puta in D. Noune ergo neceſſarium 
f. ut pars uli inter CD Ht vacus? non 
enim. puto negabis, quin ſapenſicies tubi concava 
'& yon ine ages eee vgs 5 OY 


By in raſlage Ser der be fil per- 
fiſts in the ſolutiou of this experiment, . 
de Fur in his dialogue De Natura Aeris, an 
did, for the main, 2 or 
ere in 3 1 


N 
* 


. 


* * * * 
| 'B 
2 . 
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A of, dit par” 1 


: me, conſi- gents uiii arrem urgen trat 8 i; 
dered. hy Donner co it may well grave 2 3 


fue m 
1 1 ol. what de bew glledges: TS, 
. $3-4quiz {fays. be) in. angentum 1 
5 f een den 2 : 


(rene a 


2 © 


materia name r Ames PE 


FINE 


r . 


1 neee 2334; 1 His 
Kaan, Ef | quidew lt n vi. dun 
115 accipit argents viv. 
I conſefs this allegation! 28985 Bede p e 

| Het. it;odncerned Mr. Hobbs to prove, that: 
0 may Wis as was diſplaced by-t  deſcend- 


cend hes — Wo part of:the 
this hetells us, that a bladder 


ene 


ull-of 
depreſſed im quick-lilyer, — nt tak 


oY {0 it, is removed, be ſqueezed, 
; weight, of che mercury 8 


e 
mercury, not, 5 
enample will at all help che propoſer of it. For 
it & by mere accident, that the air included in 
de bladder comes to be bugyed up, becauſe 
the bladder itſelf is ſo; and i it were filled 
with water inſtead of air, or with — 2 
of water, it would nevertheleſs emerge, as 
himſelf confeſſes i it wauld do, ij it were made 
of iron, or of any 
cauſe all other — lighter in ſpecie 
than \quick-filver., But ſince. the immerſion 
of the bladder is manifeſt enough to the ſight, 


I ſce not how it will ſerve Mr. . Hobbes's 


turn, who. is to „that the air gets. into 
the W tube invicibly ; ſince it is 
_ 50 even heedful obſervations can 

make our eyes (diſcover no ſuch trajection — 
om air; which (to add that enforcement of 


th the ſuſtained quick: ſiver, but muſt 
lkewile unperceivedly dive, in ſpite. of its 
comparative. lightneſs, beneath the. ſurface of 
the -ponderous ſtagnant. mercury, to get in 
at the orifice of the erected. tube. But let us, 
if you hear the relk, of his dildourſe 
about this experiment. 

A. Tnouc it be 1 prolix, yet, 
according to my how oy 1 will gee 1t 
vou verbatim. 

B. Suu. — deſeenderit 
| 4d B., altius erit in uaſe A quam ante, nimi- 

rum plut erit argenti . ante 
deſcenſum, tanto quantum: capit pars tubi C, D. 
Tanto minus erit aeris extra tubum. quam 


loco. fuo extruſus e, .(ſuppofitd univerſi plenilu- 
dine) q abire poteſ ui ad eum locum, qui in 
tube inter C D à deſcenſu argents vivi relin- 
quebatur ? ſed-qud, — vid in lum locum 


e % refer you;; But yet let me deſcendendo premit, 


dine ar paſs aerem exter num ab in gravitate ars 


HOT d) 149. H 17 : 


at the oriſice of the tube, 
| ſtagnant; mergury, mae e 


it was chüs e having made the Torricellian en- 


finger to the immerſed orifice! of the pipe, 
matter beſides gold, be- 


gravitation of the quick-ſilver, being not ſo 
our Dre muſt not only paſs unſcen 


ry, if, I ſay, at that nick of time, the piece 


ante erat. Ille autem der, qui ab argento vivo 


the 


gerem, ; 

aſcendere cogit Lf nia blew = 
non derur ). per: fam ipſus carp 1, ita quo- ' 4 
que: acrem of 4 nerve ae (A via os | = 
nou detur) per ſuum A e N tramſire cogit. 
Anale, igitur of," Juppoſnd mundi plenitu - 


enti di vi cgi in locum illum inter G . 

Teague Phenomenon ilud neceſitatem wacus- 

. Voniam autem corpus agent vb | 

Er gue fit ah nene, you niht! rnit, 
exfioni Argent: wiv in naſe A roſſtit aer; 

refientteequaies erunt, tunc i 
1260 — alioubi) argentun ui ʒ algue uh; 
eſt: Ditas RIG Wit 119% Fl .nl ya e 
B. Ix anſwer to this:explication 1 dave in 

my Examen propoſed divers things, which you 6 

prove may there mect. with: and indeed his explica- 

tion has appeared ſo improbable to: iid chat 

have written of this that 1 de 

not found it embraced by any of them. though, 

when divers:of them oppoſed it, the phæno- 

mena of our engine were not yet divulged. 

Not then netdleſſy ta r What has been 5 

ſaid altendy, I. ſhall on this Ocaſion only add 

ane experiment, that I afterwards made, and 


periment (in a ſtraight tuhe) aſter the ordinary 
way, ad a little piece: of à fine bladder, 
and raiſing the pipe a little in the ſtagnant mer- 
cury, ve high. s the ſurface of it, the 
piece ider was dexterouſly conveyed in 
the quick-ſilver, ſo as to be nee by one's 


without letting the air get into the cavity of it; 
then the bladder was tied very ſtraight and 
carefully to the lower end of the pipe, whoſe 
das we ſaid, it covered before, and 
the pipe being ſlowly lifted out of the 
ſtagnant mercury, the impendent quick - ſilver 55 
to lean but very lightly _ the 
der, being ſo near an exact æquilibrium 
with the atmoſpherical air, that, if the tube 
were but a very little inclined, whereby the 


perpendicular, came to be ſomewhat leſſened, 

the bladder would immediately be driven into 
the orifice of the tube, and to the eye, placed 
without, appear to have a concave 

ciez inſtead of the convex it had before. 

And when the tube was re· erected, the bladder 

would no longer appear ſucked in, but be a- 

gain ſomewhat protuberant. - And if, when 
the mercury in the pipe was made to deſcend a 
little below its ſtation into the ſtagnant mercu- 


of were nimbly and dexterouſly ap- 
plied, as before, to the immerſed orifice, and 
taſtened to the ſides of the pipe, upon the lift 
ing the inſtrument out of the ſtagna 


nt mer- 


the cylinder of that liquor being now 
eee. its due height, Was no long- 


er able fully to counterpoiſe the weight of the 
atmoſpherical air, which conſequently, though 
laſs were held in an erected poſturc, 
would preſs up the bladder into the orifice of 
the 


world, chat is, to, beg the thing in quef ic 


* 5 1 1 ” 
8 1 82 — 1 a : 
* 9 I Tits "1 ts 24 * 


of the baer 
2 it EE 
beqnadess inſt Mr. 


ther ule 70 
ag be s — thay — Th bene bree ed 
— With — > )%%%ͤĩ ?ĩ5˙¹9ĩ 
By To fee, whether 1 one-aho- " 
| | & 'the:mnitument I. 


Week a cylindrical. pipe 
— 


tt he wha 1 2 . 
i. e. Aid 955 WW 4 is ſo, and Ir der. 
2 
call, hilſt the ſhorter leg remains 
led, a travelling baroſcope. But when 
the N e r xperiment;. that! leg was 
ä 02 WWE Auger 3 hermetically ſealed, an inch of air in its na- 
Pleniſts, 1 "ſhall not no-. confider : but 1 rural! or uſual Conſiſtence being left in the up | 
doubt, the vacdiſts'will delt ir Hobles, dat | prog to-which-ar-you.outwardly ap- | 
he is fam in two places of the explication, we a. pair of heated tong. 
have fead, to ſuppoſe the plenitude 1 of- the . rr Iced aimed dt in the 
eſtion, — — petceive you 
wich ir kene to be preſumed they/ vit 4 mean; for mne Was, breaking the 
a 94> ben oc a6 mad; 19 1 for them, 
Ber may ot Me⸗ Hobles-foy, ihr it i. 
as Lawfol-fop him-to fuppoſe = Plenum as fo 
8 dent 3000023 ee ne. 
5%. 1 chin he may Juſtiy ſay 05 — s 


he chey wil reply, chat, in their way! of ex- 
plicaing ——— 4 1 Soha 


—— — 
the upper 
near totally 


ſilver may 
clining the 2 
very top: whereas, * 
recourſe 2 duch he knows s they deny, | —— 


ph it touch the inftrument, 
through the — Fara air — fl. it,) whereby the air bring. 
N — part of the tube, but only con- abled to expand . itſelf do double its 


_ E 63 Nn k IQ 
l beljeve, be will find. i very. Ao 
to ew, What the mercury ſuſpended 
in the longer leg of the travelling baroſcope, 
when the ſhorter eg is unſtopped, at which it 
max rumouts{,fince;;this; inftriment may, as L 


it cannot with. probability be 1 that 
a ir ; or $4 diſplaced by th the fall of the 
el nh 99 leg, Which 
. felE long: before above a mile off. And when 
de ſhorter leg is ſealed, it will be very: 
fer Mr. Hobbes to ew there the odd motibns 
ol the air, to which he aſcribes the Torricellian 
| riment. For, if you 3 incline the 
. po riſe. to the 
top ger leg immediately ſubſide; 
TEES 
| cKAilxer 
poſed between the ends of bogs and 
ſhorter: leg But chat, Which: I would 
chiefly take notice of in eppes | 
that upon the external a tion of a hot bo: 
dy to the ſhorter leg o 
it was ſealed up, the included-air was expand- 
ell from one inch to two, and ſo raiſed the 
whole cylinder of mercury in the longer leg, 
and, whilſt the heat continued undiminiſhed, 
Fer it from ſubſiding again. For, if the air 
werd able to get unſeen through the body of 
che — Gin hy had it not been much 
more able, when rarified by heat, to paſs 
chrough the quick-ſi]ver, than for want of do- 
ing ſo to raiſe and ſuſtain ſo weighty a cylin- 
der of mercury? I ſhall not ſtay to enquire on 
this occaſion, how Mr. Hobbes will, according 
to his hypotheſis, explicate the rarefaction of 
the air to double its former dimenſions, and 
the condenſation of it again; eſpecially ſince, 
aſſerting that patt of the upper leg, that is 
unfilled with the Quick- ſilver, to be perfectly 
full of air, he affirms that, which I doubt he 


be diſproved; by the experiment you mention 
in the diſcourſe about ſuction, where you ſhew, 
wy another purpoſe, that in à travelling ba- 

whoſe ſhorter leg is ſealed, if the 
end of the longer leg be opened, whereby it 
comes indeed to be filled with air, the preſſure 
of chat air will enable the ſubjacent mercury 
— nn in the 
nm * t 90! 

3. 1 leave Mr. Hobbes to conſider an 
you: have objected againſt his explication of 
the Torricellian experiment; to which I ſhall 
add nothing, though, perhaps, I could add 
much, — 4 think it may be well ſpared, 
and our conference has laſted long already. 


er 17 eee to the * experi- 
You, III. 


bas tried, be catried to diſtant places, Where 


the baroſcope,/ when 


cannot prove, and which: may very probably 


do. unt: recited: by! Mr. Holds in his problemeta * 


de vacka. T6.- 166 01; 


22 A. &i pbialam, nee e bee een 
eandimqu anni corpore prætr aerem vacuan ore 


phiale' os uus immergas, vis 


exuttione ueris in rufus locum poſſi TS _— 


cendere ? g ie / Dt otngoffio! e! 
B. Conce Mas e Jock TIM 


falſe in illo nere, etiam qui erat 3 55 pbialani 


ante ſumianem. Cur ergo nun dſtentlebat aqua 
ad ea imalenda aue ſuctione ? is qui": ſuper 
nbinulam, neque:in 'Pentrom quicguam, negub in 
Dulmemen, negue in ond phidla enugit. Byrd" er- 
go agi Arrem tummovet, & in portiſus tus 


RE  ſugendo.efficit pry us exenndi, & nou 


admittendo, conatum fedtundi. Ab bis conatibus 


contrariis componytanicireunitis intra pbiulam, & 


conatus exeundi. quaquaver ſum.” Traque phial ort 
aque immerſa, aer in ſuljectam aquam penetrat d 
7 iala egrediens, be en | aqui in 8 
ee e 
Præterea vis in magna farin: facit; ut 
Au labru cum colo phi 2 ale aliguundo artiſ- 
JOEL propter contaFum exquiſitiſſimum. 
As to the firſt elauſe of Mr. Hobbes's ac- 
count: of our phenomenon, the vacuiſts will 
y anſwer: his ne by acknowledging, 
that — were indeed interſperſed ” vacuiries in 
the air contained in the vial Lefors the ſuction; 
but they will add, there was no reaſon,” wliy 
the water ſhould aſcend. to fill them, becauſe; 


being a heavy body, it cannot riſe of itſelf, | 


but” imac} be raiſed by ſome prevalent weight 
or preſſure, which then was wanting. Beſides, 


that there being interſperſed vacuities as well 
in the reſt of the air, that was very near the 


water, as in that contained in the vial, there | 


was no, reaſon, why the water ſhould aſcend 


to fill the vacuities of one vs of air rather 


than thoſe of another. t when once by 
ſuction a great many of the aerial corpuſcles 
were made to paſs out of the vial, the ſpring 
of the remaining air, being weakened, whilft 
the preſſure of the ambient air, which de pends 
upon its conſtant gravity, is undiminiſhed, the 


ſpring of the internal becomes unable to reſiſt 


the weight of the external air, which is there- 
fore able to impel the interpoſed water, with 


ſome violence, 1 into the cavity of the glaſs, un- 


til the air, remaining in that cavity, being re- 


duced N to its uſual denſity,” is able, by 


its ſpring, and the weight of the water got up 
into the vial, to hinder any more water from 


being impelled up. For, as to what Mr. 


Hobhes affirms, that, Is qui ſugit pbialam neque 
in ventrem quicquam, neque in pulmones, neque 
in as quicquam exugit; how it will agree with 
what he elſewhere delivers about ſuction, I 
leave him to conſider. But I confeſs, I cannot 
but wonder at his confidence, that can poſi- 
tively aſſert a thing ſo repugnant to the com- 
mon, ſentiments of men -of all opinions, with- 
out offering any proof for it. But I ſuppoſe; 

they, that are by trial acquainted, with . 


and have felt the air come in at their mouths, 


will prefer their own experience to his autho- 
1 f I ory. 
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ſuade you, 

cit, Qu x form 85 the neck of che vial/is un- 

under wager, the air, ahatwhirted about 
out, and ſurcis in as much 


AN 2ERSIO! 8 e on 


240 drives up che Water into the val we 
| ber ſpraking 6; der kee Flow t 


28 2 raven. . timent vo dere his to che eye. 
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B. Lo 


ring into any; le nee 
mr 


pee a. rea econ pie was 


large, dipped. in water, and che ward air hat time 


2 — ta Pe- 
| 1 Amed, he elec ae e 


e ng: up in 1 — to 
the cop of Me val which-it could nat do, if 
IN . full of air. And to 


* fa 
in or aw of te via eee under mae; 
very eaſy to perceive its motions, if you 
Go the vial in water, and then 75 
to che glabuleus part of it either your warm 
hands ot any other competent heat, the inter- 
nal air being varied; yon ſhall ſee a: portion 
of it, anſwerable to the degree pf heat you ap- 
| l. manifeſtly pals through the:water in ſuo- 
ceſſive bubbles, halt yet you ſhall not ſee any 
water get Wa dhe vid co fig the place de- 
ſerted by that air. And if, hen you have (as 
you may de e help of ſacking) filled the 
veck and part of the belly of the val with wa- 
ter, you immerſe the orifice: into ſtagnant wa- 
ter, and apply warm hands ta the globulous 
part as-before, you; will find the water in the 
vial to be driven out, before any bubbles paſs 
out of the vial into the "IEF water; 


to recover its former coolneſt, the water aſcend- 
ed either tothe bop. of wan? 1 very near it. 
This dane, w gently EE: che 
air in the 1 by ies ex- 
driven out almoſb all ehe water, 
ind gies up into the ftem;” chat ſoit might 
| attain, as ncar'agicould be, to that degree of heat 
and meaſure uf e when the 
water” began to vr Aud pve were care- 
ful to leave to or . ——.— 
Elled at che bottom of the pipe; that Peg tat we might 
ſute, that none of the included air was by 
this ſecond f > driven out at the orifice 
_ of it; as the de of tlie water fo low 
aſſurod us, on che other 1 
air wanted conſiderable of the « 
Hon it had when, the water to ace! 
to the pipe. 
ſtate, we preſentiy removed the. little inſtru- 
ment out of the ant water into — — 
quickſilver, which in a ſhort time began to 
in the pipe. Now, if che alcenſian of the 1 
quor were the effect of nature's abhorrenoe of a 
eee, -or of ſome internal principle of 'mo- 
or of the compreſſion and” 
of the-oarward air by that; which had 
n expelled; mould not the mercury 
hive aſcended to the top of the pipe, as the 
water did before? Bur e id not lend 


length of the ſtein) half db kighuas it did. 
Now of this experiment, which we we} 
more than once, I ſce not, for the reaſon lately 
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_ kriſtrument;;and/the quickſilvey being bulk for ſomethin 
— — the ume glaß, 


— height: Arid if it be here 


en, plauſibiy may be, that the raiſed 
r of was much 


of water, the proportion in gra 
== (which — — of faurteen to 
tone) being conſidered; I anſwrr, thut when 


the —— he 


- air poſſeſſed no more than the 
bulous part of the ä — being very 


Wo: 


—— itſelf by ſo ede e 4 
ver came u 
tuo be impolled into the inftrumentby theweight | 1 


that of water: but when the 


of the external air, that ponderobs did not 
its aſcent as ſoon as it N rung 


derant to the formerly Api eylinde of tn wa- 


ter; becauſe, to attain that height, it reached 


but a little way into the pipe, and left all the 


reſt of the cavity of the pipe to be filled with 


art of that air, which formerly was all ſnut up 


air, included in the whole inſtrument, muſt needs 
be in a ſtate of expanſion, and thereby have its 


ſpring weakened, and conſequently diſabled to 
reſiſt the preſſure of the external air, as much 
© as the ſame included air did before, when it 


was leſs rarified ; on which account, the undi- 
miniſhed weight or 


was able to raiſe the quickſilver higher and 
higher, till it had obtained that height, at which 


the preſſure, compounded of the weight of the 
mercurial cylinder, and the f 


nal air (now leſs rarified than before,) * ec 
valent to the preſſure of the atmoſpher 
ternal air. . 
B. You have given the very exp cation-T: 
was about to propoſe ; wherefore I hall wo: 
add, that, to confirm this experiment by a kind 
of inverſion of i it, we drove by heat a little air 


out of the bubble, and dipped the open end of 


the pipe into quickſilver, which by this means 
we made to aſcend, till it had filled about a 
fourth part, or leſs, of the pe, when that was 
held erected. Then carefully removing it with- 
out letting fall any quickſilver, or letting in any 
air, we held the orifice of the pipe a little un- 
der the ſurface of a glaſs full of water, and ap- 
plying a moderate heat to the outſide of the 
ball, we warily expelled the quickſilver, yet 
leaving a little of it to make it ſure, that no 
air was driven out with it; then ſuffering the 
included air to cool, the external air was found 
able to make the water not only aſcend to the 
very top of the pipe, and thence ſpread itſelf 


a little into the ca 


of the ball, but to 
up before it the Aube, that had IT 


8 at the bottom of the ſtem, And if 


8 2 of che Yity:of Are 2 ball, would be eee 
s'preflure againft..., 
— meets with an the cavity of the 


preſſure, that vas able to impel up 
water to the op of the pipe, vughit not to be 
able to impel 8 


mercury longer than it 
ouſht: to have; been-in-referenice to a cylinder 
vity between thoſe 


refſure of the external air 


bring of the! inter- A d a 


natural m 
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greator quantity of quick- 
Alver, and aſterwards drovr it out, the qua 


of watcty that would: be impelled into the ca- 


d. | ** i i N10 
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A, In dis £1 7 ie is\ananifolt, char 
ng is driven qm uf the cavity of the 
tbr ab or quickfilver begins to 

rot and here alfo:we fee nut, that cke 

3 through che potes of quiticſibver or 

that it drives them on before it, 

. ſenſibly mixing with them. Eb 

experiment there a not at all any 

. eee . 

we nor —4 

-wards:'of the included air by the 

of ſuck a wind; but, inſtrad of theſe things, 


that the aſvenſion of the liquo = 
| p upon the 


pi up ie iquors into that cavity; may 
TS _ ie ne ca 
pe fo much 


ment 3 [ibs it-is not avs 4 3 to 0 
to Mr. Halbes his explication : for, that 

is no need of the ys of air out of a vial, 
to make the atmoſpherical air preſs againſt a 
body, that cloſes the orifice of it, when the 


1 of the internal air is much weakened; 
in the cavity of the bubble; by which means the 


have had occaſion to ſhew ſome virtuoſi, by | 
ſucking out, with the help of an inſtrument, a 
conſiderable portion of the air contained in a 
glaſs ; for having then, inſtead of unſtopping 
the orifice under water, nimbly applied a flat 
body to it, the external air preſſed that body 
ſo forcibly againſt it, as to keep it faſtened and 
ſuſpended, though it were clogged with a 
weight of many ounces. 

A. ANOTHER experiment of yours Mr. 
Hob S's explication brings into my mind, by 
appears, that, if there be ſuch a cir- 

as he pretends, produced by ſuc- 
Hin of the vial, it muſt needs be 
laſting. For I have ſeen more than 
Ar, when you have by an inſtrument 
ed much of the air out of a vial, and after- 
wards carefully cloſed it, though you kept the 
ſlender neck of it ſtopped a long time, perhaps 
for ſome weeks or months, yet when it was 

opened under water, a conſiderable quantity of 
the liquor would be xk impelled up into 
the neck and belly of the vial, So that, though 
I will not be ſo pleaſant with Mr. Hobbes, as to 
mind you on this occaſion of thoſe writers of 
agick, that teach us to ſhut up arti- 
culate ſounds in a veſſel, which being tranſport- 
ed to a diſtant place, and opened there, will 
render the words, that are committed to it; yet 
I muſt needs ſay, that fo laſting a circular wind, 
as, according to Mr. Hobbes, your experiments 
exhibited, may well deſerve our wonder. 

B. Your admiration would perchance in- 
creaſe, if I ſhould aſſure you, that, having 
with the fun-beams produced ſmoke in one of 
thoſe well-ſtopped vials, this circular wind did 
not at all appear to blow it about; but ſuffered 

7 it 


air had been very calm. And now 1. ſhall add 

one. experiment / more, which: will not be ment the more ently, t the's air was, 
ta fame. of the thirigs, as invalid a they bu 

ape, Which Mr. Hobbes has alledgeri/in his ac- 

count: of the vial, and which Will let von ſer 

| ſpherical: air: 
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times come ww 1 to tg prevent a vacaum. 

experiment, was part 

lately! found regiſtered to to this 

theſe words * 4 to make; fomediſeo 
Ek and. for other 
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inſtrument I employed to make 
N 1 53 for ſome time to add any 
thing about a problem, that I had but occa- 

_ fionally handled: only, becauſe the inftrument, 
I mentioned in my Examen of Mr. Hobdes's 
opinion, and afterwards uſed at Greſbam callageʒ 
was difficult enough to be well made, and not 
to be procured ready made, I did, for the fake 
things, deviſe a ſlight and eaſy made in- 


ſtrument, - deſcribed in the following watt; 


. 


chap. iv. in which the chief phaznomena, 1 
ſhewed before the _— were eaſily produ- 
eible. But afterwards the miſtakes and erro- 
neous opinions, that in print, as well as in dif- 
courſe, I met with, even among the learned 
men, about ſuction, . 
genious perſon, e me to reſume t 

ſubject 2 *＋ if I had never before 
meddled with it, for the reaſon intimated in the 
upon the review of my Animadverſions 
on Mr. Hobbes Problemata- de Vaiuo, that 


4 


' : , : 
: | E : | F 
F : % 


ſome paſſages of this traftare referred to there; 
I faw myſelf thereby little les than engaged to 
annex that diſcourſe to thoſe animadverſions, 


And this 1 the rather conſented to, becauſe it 


experiments, that I have not 
elſewhere met with, which, together with ſome 
other" parts of that eflay, may, I hope, prove 


of ſome uſe to illuſtrate and confirm our doc- 


trine about the weight and ſpring of the air, 
and ſupply the luſs experienced than. mgenious 
friends to our hypotheſis, with more grounds 
of anſwering the latter objections of ſome learn- 
ed men, | 
will. be uſeful to employ variety of experiments 
and other to evince the ſame truth; 
that ſome or other of theſe may meet with thofe 
arguments or evalions, with which they ſtrive 
to elude the force of the reſt. 


Tux \title of the following effay may fuffi- 


ciently keep the reader from expecting to find 
any other kind of attraction diſcourſed of, than 
that which is made by ſuctien. But yet thus 


much I ſhalt Rere intimate in general, chat I 


have found by trials purpoſely made, that the 
examples of ſuctiom ate not the only noted ones 
of attraction, chat may be reduced to pulſian. 


n 


e 8 


againſt whoſe. endeavours I perceive it 
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that the Hypotheſis I propoſed, was very inci- motion upon the mobile. 
dentally briefly 1 of, upon mn Fon thoſe, that attentively heed this, m 


_ occaſion miniſtered a wrong ep aſily take notice, that ſome of that S544 : 
given of ſuction by Hobbes, I. Mall here here 1 ber 1 


decline referring you to what I there writ; z and conjunction in. this operation is to be looked 


ner ſome things to illuſtrate and confirm them, and therefore cannot move -outwards itſelf 
F RAE EMEA me to without thruſting that body forward. This 
En neee will be eaſihy underſtood, if we conſider, what 
cen 


2 om mes bat chat ſuction being his finger or ſame other part of the hand, 
Kabel e we. e e that reaches behind the fore part of the firſt 
about attraction itſelf. For, beſides that the link, and the hinder part of whe 4 1 


| cauſe of it, which I here diſpute not of, is.0b- - behind-the! anteriour part of che $eeond link ; 
cure, the very nature and notion of it is wont and ſo each link ee of its / parts placed 


mon opinion may, he, that attraction is à kind by this ſeries; of truſions the Whole chain is 


opinion, though not altogether upon - the ſame ſame: part of the laſt link Sauen + behind ſome 
think a attraction; a ſpecies 2 * And at A wg 2 its 3 — it, ought 
leaſt among 85 ies I have. not yet in our preſent caſe to be conſidered as part of 
obſerved any thing, that convin WO : 


' theſe two ſeem to me to be but extrinſical de- kind of it, which, for diſtinction's ſake, is called 


E 1 {does no 5 


© nature & the motion, but 18 


writ there about ring as 1 do in 18 ut, T I neat —— OY 


of the inſtrument, which by reaſon of their 


propoſing to you-thoſe thoughts about ſuction, on but as making one with: it, is 
that I remember I there pointed at, I ſhall an- behind dame pate of) the body; to. he 


. 4 


* 


N21 0 happens when a man draws a chain after him; 
Ax p I ſhauld ey proceed 9 for though his body do-precede che chain, yet 


4 lopked upon. as a kind of . Where with he draws it, has ſome:iphrt ot other, 


by naturaliſts to be either left untouched, or behind ſome part of the link next after it, till 
but very darkly delivered, and therefore will you come to che laſt; link of all. And ſo, as 
not be unfit to be here ſomewhat explained. the finger, that is in the firſt link, cannot 
Ho- general and ancient ſoever che com- move forwards; but it muſt thruſt on that link, 


of motion quite d from pulſion, if not moved forwards; and :if any other body be 
alſd oppoſite toi it 3 et I confeſs, I concur in drawn by that chain, you may perceive, that 


grounds, ADE, ſome modern. naturaliſts, that of that body, or of. ſome intervening 


it. And thus attraction ſeems to be but a 
ies of pulſion, and uſually belopgs to that 


A abhiaul- to: vile +.Ot, 


nominations of the fame local motion, in truſion, by which we underſtand that kind of 
which, if a moyed body *, © the movent, pulſion, wherein the movent goes along with 
or tend to acquire a greater diſtance from it, the moved body, without quitting it, whilſt the 
we call it pulſion; and if, : the ſcore of progreſs laſts; as it happens, when a gardener 
the motion, the ſame body fi the movent drives his wheel-barrow before him without 
er. approach to it, we call it attraction. But *. go his hold „„ ay." 

thi difference wy confiſt but in an accidental 5 : 

| ur 
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zur I muſt not here diſſemble a difficulty, 


* . 

3 * 

* % * 2 
4 7 


| "phi account of attration. |. For it may be faid, 
tat chere are attractions, where. it cannot be 
pretended, that any part of the attrahent comes 


ind che attrafted body; as in magnetical 


made of water, when it is drawn up into ſprings 
and pum 4 


I need not tell you, that you know ſo well, 
2s that partly the Carteſians, and partly other 
modern philoſophers, have recourſe on this oc- 


. | cafion, either to ſcrewed. particles and other 


magnetical emiſſions, to explicate phznomena 
| ofthis kind. And, according to, ſuch hypo- 

theſis, one may fay, that many of theſe mag- 
netical and electrical effluyia come behind fome 


* 7 


- parts of the attracted bodies, or at leaſt of the 


ttle ſolid particles, that are, as it were, the walls 


of their, pores, or procure ſome diſcuſſion of 
the air, that muy make it thruſt 3 


towards the loadſtone or amber, &c. But if 


there were none of theſe, nor any other ſublil 
agents, that cauſe this motion by a real, though 


unperceived pulſion; I ſhould make a di- 


ſtinction betwixt other attractions and theſe, 


which I ſhould then ſtile attraction by inviſibles. 
But, whether there be really any ſuch in nature, 
and why I ſcruple to admit things ſo hard to 
be conceived, . may be elſewhere conſidered. 
And you. will, I preſume, the. freelier allow 


me this liberty, if (ſince in this place it is pro- 


per to do it,) I ſhew you, that in the laſt of 
the inſtances I formerly objected, (that of the 
drawing up of water into the barrel of a ſy- 
ringe,) there is no attraction of the liquor 


1 


made by the external air. I fay then, chat by 


the aſcending rammer, as a part of which I 
here conſider the obtuſe end, plug or ſucker, 
there is no attraction made of the contiguous 
and ſubjacent water, but only there is room 
made for it, to riſe into, without being ex- 
poſed to the preſſure of the ſuperior air. For, 
if we ſuppoſe the whole rammer to be by di- 
vine omnipotence annihilated, and conſe- 
quently uncapable of exerciſing any attraction; 
yet, provided the ſuperior air were kept of from 
the water by any other way, as well as it was 
by the rammer, the liquor would as well aſcend 
into the cavity of the 1; ſince. (as I have 
elſewhere abundantly proved) the ſurface of 
the terraqueous globe being continually preſſed 
on by the incumbent air or atmoſphere, the 
water muſt be, by that preſſure, impelled into 
any cavity here below, where there is no air to 
reſiſt it; as by our ſuppoſition; there is not in 
the barrel of our ſyringe, when the rammer, or 
whatever elſe was in it, had been annihilated. 
Which reaſoning may be ſufficiently confirmed 


by an experiment, whereby I have more than 


once ſhewn ſome curious perſons, that, if the 


external air, and conſequently its preſſure, be 


withdrawn from about the ſyringe, one may 
pull up the ſucker as much as he pleaſes, with- 
out drawing up after it the ſubjacent water. 
In ſhort, let us ſuppoſe, that a man ſtanding 

an an inner room does by his utmoſt reſiſtance 
| Keep ſhut a door, that is neither locked nor 
Atched, againſt another, who with equal 


1 foreſee may be ſpeciouſly urged againſt 
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foree endeavours to thruſt it open: in this caſe, 
as if one ſhould forcibly pull away the firſt man, 
it could not be ſaid, this man, . by his re- 


ceſs from the door he endeayoured to preſs 


outwards, did truly and properly draw. in his 


nd electrical ue antagoniſt, though upon that receſs the com- 


ing in of his/antagoniſt would preſently enſue; 


ſo it cannot properly be ſaid, that by the aſcent 
of the rammer, which diſplaces the ſuperior 


air, either the rammer itſelf, or the expelled 
air, does properly attract the ſubjacent water, 
though the ingreſs of that liquor into the barrel 
does thereupon neceſſarily enſue. And that, 
as the compariſon ſuppoſes, there is a preſſure 


of the ſuperior air againſt the upper part of the 


ſucker, you may eaſily perceive, if having 


well ſtopped the lower orifice of the ſyringe 


with your finger, 55 forcibly draw up the 
ſucker to the top of 

you let go the rammer, you will find it im- 
pelled downwards by the incumbent air with a 
notable force. _ 3 
TIAVING thus premiſed ſomething in 


141 general about the nature of attraction, 
as far as it is neceſſary for my preſent deſign; it 


will be now ſeaſonable to proceed to the con- 


ſideration of that kind of attraction, that is 
employed to raiſe liquors, and is by a diſtinct 


name called ſuction. .; RC, 
Asour the cauſe of this there is great con- 


tention between the New Philoſophers, as they 


are ſtiled, and the Peripateticks. For the fol- 


lowers of Ariſtotle, and many learned men, 
that in other things diſſent from him, aſcribe 
the aſcenſion of liquors upon ſuction to na- 


ture's abhorrence of a vacuum. For, ſay they, 
vhen a man dips one end of a ſtraw, or reed, 
| into ſtagnant water, and ſucks at the other end, 
the air contained in the cavity of the reed, paſ- 


ſes into that of his lungs, and conſequently the 


reed would be left empty, if no other body 
ſucceed in the place it deſerts; but there are 
only (that they take notice of) two bodies, 
that can ſucceed, the air and the (groſſer li- 
quor) the water; and the air cannot do it, 
becauſe of the interpoſition of the water, that 
denies it acceſs to the immerſed orifice of the 
reed, and therefore it muſt be the water itſelf, 
which accordingly does aſcend to prevent a 


vacuum deteſted by nature. 


Bur many of the modern philoſophers, 


and generally all the Corpuſcularians, look 


upon this Fuga Vacua as but an imaginary 
cauſe of ſuction, though they do it upon very 
differing grounds. For, the atomiſts, that 
willingly admit of vacuities, properly ſo cal- 
led, both within and without our world, can- 
not think, that nature hates or fears a vacuum, 
and declines her uſual courſe to prevent it: 
And the Carteſians, though they do, as well 
as the Peripateticks, deny, that there is a 
vacuum, yet ſince they affirm not only, that 
there is none in rerum natura, but that there 
can be none, becauſe what others call an empty 
ſpace having three dimenſions, hath all, that 
they think belonging to the eſſence of a body, 


they 


the barrel. For if then 
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'- liquorvi ſuction, do- genera iſe bs 
. in refer i to the worn 'of tlie — 
luftiony a y' defended by the thorax: Fer, When 4 mam endeavours + 
| . Yarn fuck u e ne does by rheans of the 
nin mature ſuch an abhorrence of a wächin, a i ee cavity of his cheſt, which 
7 wider kn been well proved, nor does well a ke cunnor da, but at the” fairier cine Ke mut 
1 1 diſcovered" phaznomenon thruſt away thoſe parts of the a in al, 
fo OT SUITS. char vers! . 


r 

Which yet is not 80 
I have carefully tried, that by x . t 
per e that are part of 
uſually made, and indeet as well ciuſed as we the air to the other, arrive at the” ſurface of 
could polſbly bringit we) we could not, by the liquor ; and all other places being as to 
all our endeavours, raiſe water by ſuctiom to ſenſe f by HE OY Bir CONE I place, 
. above 334 foot. The Forricellian experiment but by thruſting the Water inte the room 
bs, that the weight of che ar u able to e i . the receſs of the 
ſuſtain, OO ˖ů§—· a2; this pad nde the Ries längs. 
-it is able to. raiſe a mercuri they differed not much from this explication, 
an e NN fe that, without tak! in the 6ottipteAon of the 
were able to raile by pumping For mercury ambient air made by 


And 


being near 14 times as heavy as water of the 
e ame bulk, if the weight of the air be equi Tt 
Ient to that of a mercurial cylinder of 29 

„ 5 30 inches, it muſt be able to "Aa 

=_ linder of water near fourteen: times as long, 

—_— 42 Is, from thirey-four to near thirty-ſix foot. 


the chorax, refer the 


plzhomerion to the propagated motion or 
impulſe, that is i 2 


on che ait diſplaced 
by the thorax in its dilatation, and yet unable 


to move ina world perfectly filled, as they 
ſappoſe ours to be, 'unleſs the liquor be im 


pelled into as much of the cavity of the pi 


very diſagteeable to the common hypo- as faſt as it is deſerted b 
whats; bu but conſonant to ours, -'is tlie experi- to be ſucked up I readily con- 
ment, that L have more than once tried, and I feſs this . > eh and ſuch 
think elſewhere deliver d, namely; that, if as'T-wonder nor they ſhould acquieſce in, who 
you take a glaſs-pipe: of about three. foot long, are acquaihted bor with the Tong known, and 
and, dipping one end of it in water, ſuck at obvious phænomena of ſuction; and though I 
the other, the water will be made to am net fire, bur that in the moſt familiar 
flow briſtaly .into-your! mouth.” Bot, if inſtead caſes the cauſes: aflighed by them may contri- 
of water you dip the lower end imo\quick-fil Date to the effect; get, preſerving for Carie- 
ver, though you ſuck as ſtrongly as ever yo n und Gaſſer des the rep Sp Fo 
can, provided,- that in this caſe,” as in the for. . muſt take er 
mer, you bold the pipe upright, you will ne. berry t 
ver be able to ſuck up che quick. ſibver near ſo cheir theory. er T think, that. the 
high as your mouth; ſo that if the water af. fattion” they ällign, is in many | eaſes not 
cended upon ſuction to the top of the fare neceſſary, in others not ſufficient, "And fiſt, 
pipe, becauſe elſe there 'would/have been a'va- ag to the cc ion of the: air by the 


cuums left in the cavity of it, why ſhould not @ikitatioh of the facker's cheſt; when con- 


uſe of 


en e dy as much of how ſimall à co 


mpreſſion no greater an expan- 
of the tube, as is deſerted by the fon than that of the thorax is like to make, 1 
air, 9 6h filled by the 


in part at Jeaſt, a vücuum, (as to air) of which the free air can have fo conſiderable an 
conſequently nature canmot reafonably be ſup- 
poſed to have ſo great and unlimited an abhor- as the L examine tequires: and that 
rency, e their adherents this impulſe of the air by a ſacker's dilated 
Yet 1 will not determine, whether thorax, though" it be wont to acconipany the 
there be! any more than many little . or eſcerfion of the water procured by ſuction, 
ſpaces devoid of air, in the cavity, ſo'called, yet is not of abſolute rieceſfity Ne i 
of the pipe unfilled by the mercury," (ſo that * OY Nr e made 
— 2 cavity is not one entire empty ſpace; out, that 
it being ſufficient for my purpoſe, that my ex- from 
periment affords a good argument ad hominem rily ths Gait of it, ye the eue be 
95 againſt the reticks, and Warrants us to 7 — withorit 3 poſe, that b 
$ f ſeek for ſome t cauſe” than the figa vucui, cdrvine omnipotence Smock oP 15 is di laced 
V why a much ſtronger ſuction, than that, which by the thorax, were anniflated; ver 1 ſee not, 


** 


made water aſcend with eaſe into the fucker's why the afcenſſon of the Rquor ſhould! not en- 


mouth, wil not alſo e to the fue. For, when a tan begins to fuck, there 
Ree i or oerl aa: ee Warts rium, e Fae "hs 1 be 


* 
ne 


* 45 


oh Sir 1. that Ip aid 


2 1 cannot aoquieſte in in 


we conelude, that, when we have fucked up the ſider the extent of the ambient air, . 105 


meruury, admits, cart ſcaree think fo flight a condenifation F 
tion on the furface of the liquor to. be 775 


pulſion, abſtracted 
eee on of air, is Not faneceſſa- 
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oy is erm wy — jo grave fected: 


3 —— virtue of ; 


; r ae ſurface of ne 


ly: 4 there was ſome empty 1 
"ha I for, till the ſcaled end was broken 
1 ter could not get in, and therefore, if the fuga 


8 
inſtance but to fill one, that was made before. or des 
with | {thruſt a tage our t much more (favour the other 
„ 


_ (which, we ſuppoſe to have neither bolt nor 
ben Keep it ſhut, at the: ſame time the 
three other men have juſt equal ſtrengrh, and 
; © employ. their force to chrnſt it opch. For 
E 
s. Nv continye. to: ut; 
yet il one of the three men, within the- room, 
1 3 
© nor other acceſſion of ſtrength; to the three 
men, to make them prevail / and thruſt 
te door; — ht 
endeav ured #9 kappin hun, ho are now but 
=» 10 prin 5¹ Faber 40 
ND no- 
tice, ee. wang on v6, money rr 
neceſſity of any ragified and forcibly. 9 
rope, . the 
cent. water into. the pipe, Hnce the bare de- 


Ce it TE not _— ſo. — 25 exiſtence) 


that it exrciſes an attractive power; yet in 


this caſe the water would aſcend into the pipe, 
r | | 
horrence of a vacuum, but by a mechanical ne- 
ellen, — as from-this,; that there 
would: be 2 of the incumbent. atmo- 
ſphere upon reſt of the ſurface of the ſtag- no 
nant water, and no preſſure at all upon that 
part of the ſurface; that is within the pipe, where 
eonſequentiy there could be no reſiſtance made 
to the aſcenſion. of the water, eveꝛy where elſe 
. — of the incumbent 
: „„ Fn ane rn a nk 
| 5 inquiſitive men, that the weak reſiſtance 
within a veſſel, that had but one orifice-expoſed 
to the water, may much more contributo rc the 
— of that liquor into the * than ei- 


"Goo. 


| 2 W 2 — (es 


—— — eg — 


not make any 
the ſub· free ambient air j for, what can one cubic inch 


much as of all the air in the chataber, when de 
expelled 


4 all/zhe air had been by bent driven 
of the whole cavity of the bubble or-vial; 
then the glaſs was laid aſide for ſome hours, 
e we pleaſed; afterwards the ſealed 
he.neok' was broken off under water. 


in it; 


vac ui Had any ching to do in the aſcenſion, th 


experimen 
door, philoſophers I diſſent from; for in it there is 


no dilatation made of the ſides of the glaſs, as 
in ordinary ſuction there is made of the thorax, 


but only chere is ſo much air driven out of the 
cavity of the bubble, into whoſe room ſince 


neither common air nor water is permitted to 
ſuccced,. it appears not, how the 


Propagated 
and ræturning impulſe, or the circle: of motion; 
a to common air and Water, does here take 
place. And then I demand, what becomes of 
che eee and 


is by che hermetical ſeal kept out of the cavity 
pr 9 bubble? I it be ſaid, that it diffuſes it 
ſelf into the ambient air, and mingjes- with it, 
that pill be granted, which I contended for, that 
ſo little ir, as is uſually diſplaced in ſuction, can- 
conſiderable: compreſſion of. the 


of ain, ꝓhich is ſometimes more than one of 
glaſſes contains, do, to the co ſo 


corpuſcles are evenly diſtributed ar 

thoſe of the ambient? And hom comes 
ingonſiderable condenſation to have ſo great an 
effect in every part of the room, as to be able 


there pony ray "ot the glaf.as much water in 


ab- extent, as the whole air, that was driven out of 


the caxityꝛof it But if it be faid; that the ex- 
pelled air condenſed only the contiguous or very 


neighbouring: Als it is 6:50 anſwer, that it is 


that the expelled particles of 
not, by the differing motions of 


no Way' 
the alr 


the ambient air, be quickly made to mingle with 


it, but ſhould rather wait (which, if it did, we 
ſometimes made it do for many hours) till tha 
veſſels, whence it was driyen out, were unſtopped 
again. But, though this could probably be pre- 
ended, it cannot truly be aſſerted. For if you 
carry the ſealed: — the-roam 

or houſe, and unſtop it at ſome other = 
though two or three miles diſtant : the aſcen 
Hon of the water will E e 

verthe 


ern. 
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| rhefirficeof the liquors, that are to be 
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_ _— neee ee — 2 there is a pip chat reaches to dhe agent 
as paralletas-we-coult.cathe niger, mettury; und a competent! weight to impel it 
like an invert- — ipe's when the 1 of 
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much 


2 — — — ———————— 
cavity of che: longer leg, bp 2 w —— that there remained 
merchrial cylinder (eſtimatecd as I lately men- in che ſborter leg the length of divers inches 
tioned) retained the ſame / height above the unfilled with Rag r Then 1 cauſcd 
ſtagnaot ee eee the upper and ————— * — * ſo to raiſe 
| open orifice of | 


—̃ — 
top o longer leg. we un 
nw it could not do, Tres mer: l eee os of: — whereupon” 
deſerted by it, poſſeſſed by „that before filled it, was depreſſed, 
which, its ag 9 —— till the fame liquor in the longer leg was raiſed 
merry; for Weds te tried) five inches or more above the mark, and con- 
— —„—-— tinued at that height. I ſaid, that the mercury, 
one of the by- ſtunders to ſuck ut theſhorter leg, that had been raiſed by ſuction, was depreſſed, 
uhereupon (as J expected) there preſantiy en- rather than that ir-ſublided, becauſe its own | 
ſued an of four or five inches of mer weight could not here make it fall, ſince a mer- 
Fury ina chat leg, and a proportonable ſubſt- curial cylinder of five inches was far from being 
Lesser de ry ite lvge ud yen * 60 — of . 


©, 


* 


pet up a ber taller-cylinder of mercury, . 


in the 
| we if 


r leg; and 
longer: is to be 


— apd Lien de cd u Sache, bur G, 
if we could have an inſtrument, into 
whoſe ſhorter leg a mercurial cylinder of many 
inches higher could have — ſucked up, it 
would, by this contrivance, have appeared, that 
of the atmoſphere would eaſily im- 


did in our recited experiment. 


Tur 3 o grounds conjecture, 
| ; 4 ? . 8 C "© YL ; 
proſentlyamect with. For, if the gravity 2 
incumbent pillar of the atmoſphe 


re be able to 
parcel of included air, as much as 
cylinder, equiyalent in weight to 
l and thirty foot of wa; | 
ter, is able to condenſe it, it cannot well be 


denied, that the ſame 8 eylinder 


may be able, by its weight, to raiſe and coun- 
ter balance eight or nine and twenty inches of 
quickfilver, or an equivalent pillar of water in 
| ale where the reſiſtance of theſe two h 
| 1 depend 
pon their on unaſſiſted gravity. 
———— cho gravonof 
the aemoſphere upon the ſurface: of the liquors | 
| I will ſubjoin an experiment, 
that T defi to ſhew, that the incumbent air, 
in its natural or uſual ſtate, would compreſs o- 
ther air not rarified, but in the like natural Rate, - 
es much as @ cylinder of eight or nine and 

twenty n S e would condenſe or 
| n $1 410 3 
"In . — bing af his, re 
8 mind of 9 

at large, and ſhall further confirm by one of 

the ts, that follows the next; name- 
| by, chat about twenty. pine or thirty inches of 
quicksſilver will compreſs air, that being in its 
natural or uſual ſtate (as to rarity and denſity) © 
has been ſhut up in che ſhorter leg of our tra- 
velling or ſyphon-like/baroſcope, into half the 
room; that imeluded air poſſeſſed before. This 
premiſed, - I paß on r Which 
Wehn: 106-244 

We: provided a erovelngbaroſcope when. 
nike ws in the longer kept ſuſ- 
ſpended by the counterpoiſe of he air, that 
itated onthe ſurface of -the mercury in'the 
orter leg, Which we had ſo ordered, that 
it reac not by about two inches co the op 
of the ſhorter leg. Then makir 
che place, where the ſtagnant 
it was manifeſt, according to our — 
that the air in che upper part of che ſhorter 
was in its natural ſtate, or of the ſame degree 
of denſity with the outward air, with which 
it freely - communicated at the 
the ſhorter leg; ſo that this ſtagnant air was 


ed upon by the weight of the 
nk arts cylinder of mercury in the 
longer deg; and the equivalent ' weight of a 
direRly incumbent pillar of the atmoſphere. 


1 ATA 54768 „ Sven 


ien one 
-hermetically ſealed at 25 ſhorter leg, and then 
-by degrees 


open orifice of 


Things being in chis , the v 
of che ſhorter leg, whi | had basta put, 


Poſely.drawn out to an almoſt ca _y final 
— was hermetically fealed, though 
che inſtrument 15 0 kept ere dted, was ſo nim- 
bly done by ieaſon of the enden of the | 
pre pe, that the included air did not appear to 
ſenſibly heated, though for [greater caution 
we ſtaid a while from proceeding, that, oy 
rarefaction had been 1 in che air, it 
x have time to Joſe it again This done, 
d the lower end of * longer leg, 
ea had been ſo ordered before, that 'we 
could eaſily do it, and without concuſſion of 
the veſſel,) by which means the atmoſpherical 
air, gaining to the mercury included in 
the longer leg, did, as I expected, by its gra- 
vitation upon it, ſo compreſs the air included in 
the ſhorter leg; that, according to the eſti- 
mate we made with the help of a ruler, (for 
by reaſon of the conical figure of the upper 
part of the glaſs we could not take preciſe 
meaſures,) i it was'thtuſt into near half the room 
it took up before, and oonſequen tly, accord- 
ing to hat I put you lately in mind of, en- 
dured a compreſſion like that, which a mer- 
*curial cylinderof about enty't nine inches would 
have given it, 

Tuts experiment, 28 t0 the main of it, was 
for greater caution made the ſecond time with 
much the like ſucceſs; and though it had been 
more eaſy to | meaſure the condenſation of the 
air, if, inſtead of drawing out and ſealing u 
the Shorter of the inſtrument, we had con- 
\tented our ſelves to cloſe it ſome other way; 
12, we rather choſe to employ "Hermes's ſeal, 

if any other courſe had been taken, it 
might be pretended, that ſome of the included 
** hen it bega compreſſed, might eſ- 


n to 

out at the not perfectly and ſtrongly cloſed _ 
fice fice of the leg, wherein it was impriſoned. 

To make it yet further appear, how much 


dhe aſtenſten of liquors by ſuction depends 


1 proſſure, rather than upon nature's ima- 
57 abhofrence of a vacuum, or the pro- 
a ted pulfion of the air; I will ſubjoin an 


nſtance, wherein that preſumed abhorrence 


eannot be pretended. The Frperiment was 
thus made: 


A gar aber like thoſe 1 deſcribed, 
far long er oe ty dee was 


there was put in, at the orifice of 
che longer leg, 


Z as much quick ſilyer, as by its 
weight ſuffccd to compreſs the air in the 
Hotter leg into about half the room it pot- 
ifefled: beföre; ſo that, according to the Peri- 


leg patetick doctrine, the air muſt be in a ſtate & 
Preternatutal condenſation, and, that to a 


er degree, than (as 1 have tried) it Is 


ſually brobghit to by cold, intenſe eno 


freeze watef. Then meaſuring the heighth of 
the. quick- filyer in the longer tube above the 
Laperficies of that in the ſhorter, we found it 
not exceed thirty inches. Now, if liquors did 
riſe in ſuction ob fugam uacui, „ there is no rei- 
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; 1 cannot in this 
| if the meroury-Thould--akeend, there word 


ſion any vacuum 
e "the ſhorter leg of the ſiphon ; whereas, - accord- - 


Y _ may 3 3 e 


7 ſeems to e e our 


Ne — #4 ri ſince 
is place be pretended,” that, 


be any danger of a vacuum in the ſhorter 
of 1 tube, in regard, that the ee 


included air is ready at hand to ſucceed, as faſt 
2 15 the 2 in che thorter -:- Jace 
f or 


= 


28 a vio e ſtate 8 yn inthe, 
| ſhorter, leg it was in its natural ſtate, when 
the mercury, poured into the longer 
by its weight thruſt it into about half the room 

dt took up before. And yet, . — 
ſieveral perſons, one of — 'þ in ſuck- 
ing, to ſuck. divers times a8 ſtrongiy as they 
could, they were neither of Them able, not 
ſo much as for a minute of an hour, to raiſe 
' >the mercury in the longer. leg, and malte it 
ſubſide in the ſhorter for more than about an weigh 
inch at moſt. And yet to ſhew you, that the 
experiment was not favourably tried for me, 
the * of, the mercurial unter in he 
i ; oil leg. Was, wien the een was red, 
an Jug ancton tharker than thirty inches, 
2 far from having be 


"att did not, hen —— 
s lo as we could make it ſubſide, 
much as one half of the _ it had 

p the precedent, — —— 5 
ns in a preternatural fate. of 

| when it had been freed from: that ſtate as far 
2s ſuction would do it. Whence it ſeems evi- 


Rood 


uick-filver did upon ſuction a one inch; 


£6 pee the ſame ſcore it ought to haye aſ- 
Org Eng 


_ was * dan 


25 


by ſuch an aſoen- 
odd 0 Jeſt in 


ung do our x ee a clear caſe the phr- 
* genon it Ws E 


N 


| part longer 
a Into it, and that, which — 2 


that expanſion i its preſſure ſo weaken- 
ar in the ſhorter leg, finding no 


th the former reſiſtance, was, able by its 
on ſpring to expand itſelf, and conſequently 


_ to depreſs the co us mercury in the ſame 
4h Herter leg, and rai raiſe it as much 1 in the longer. 
Bur here a „ that 


e this experiment, uy diſcern a OT 


of ſeveral inches, 


leg, did 


« 
a it 
& 5 

A 


ion, g 
nt, that it was not ob fugam aa. that the 


more vinches, ſince F 


e 


93 * 

«mercury anthe 

_ ag ir apy not, "why the mercury 
- ſhould not be ſu ed up in this inſtrument, as 


well as in the free air z; ſince, according to me, 
che prefſure af the included air upon che ſub- 
nt muſt be equivalent to. the 
of: x a phere,--and yet experience 
that the weight of the atmoſphere. will, 
ſuction, 35 ee to che Sir 


Io clear this. difficulty, and few, chat, 

E we it be conſiderable, it is not at all inſu- 

rable, be pleaſed to. conſider with me, chat 

e Lacke indeed the ſpring of the compreſied air 

o he ee ng to che weight of the com- 

cury; and I have a manifeſt reaſon 

| „if the ſpring of the air were 

not equipoliene 10 chat weight, the mercury 

mak 3 preſs the air farther, which 

* falle not to do. But then! 

Mer, that in our caſe thert᷑ ought to * 
My of difference between the operati 

ſpring of the included air . 4 

Weicht of the Mg ee after ſuction has 


been once ons. For the weight of the at- 
moſphere, that impels up mercury nd other 
liquors, des th ion is made ift the open 


air, continues ſtill the ame; but the force or 
e the included ait is equal to the coun- 
te che mercury, no longer than the 
fi moment of the ſuction; after which, the 
force of the impriſoned air ſtill decreaſes more 
and more, ſince this compreſſed air, being 
further and further expanded, muſt needs have 
ſo its ſpring proportionably'weakened-; ſo that it 
neee ds no wonder, that the mercury B 1 
ſucked. up any more than we have related ; for 
there was nothing to malte it aſcend to a greater 
bei ght, than chat, at which | the; debilitated 
Eng of the (included but) expanded air was 
brought to an equi with the undimi- 
niſhed, and indeed omewhat encreaſed weight 
of the mere linder in the longer leg, 
and the preſſure the aerial cylinder in the 
ſame leg, leſſened by the ag. of him, that 
2 For . when the ale) of _ 
8 open, the mercury was on 
à cylinder of the atmoſpherical A equivalent 
to about thirty inches of quick-filver ; by the 
mouth and action of him, that ſucked the tube, 
e eee and by the di- 


we 


. ay thorax, the . air, 
paſſage through his wind-pipe 
49 it, was prpportionably d, and had 


its ſpring. and preſſure weakened : by which 
-means, the compreſſed air in the barer leg 
of the ſyphon was enabled to impel up the 
mercury, until the lately mentioned oy 
brium or ee ncy was attained. 

muſt here take notice, that, as the 3 
was raiſed by ſuction but a little way, ſo the 
cylinder, that was raiſed, was a very 12 ; 
whereas, when mercury is ſucked up in the free 
” air, it is ſeldom raiſed to half that . 
though, as I noted before, the . 


3 


2 


* 


it did before, had by this 1 3 
ip 


o 


hes 


A very conſiderable part 
mY n , ; 

* 4 > n A 3 x4 7 * 7 
_ and preſſure. 


e mercury was ſucked: up but an inch, 
the compreſſed air, poſſeſſing double the ſpace 
its former 


1 ſhould! here conclude this diſcourſe, . but 


har T fememder a phenomenon of our pnev 


matick engine, which to divers learned men, 


t 
. 


4 


eſpecially Ariſtotelians, ſeemed ſo much to 
argue, that ſuction is made either by 4 fg 


eas, or ſome internal” principle, that divers 


4 


1 
* 


dedunt of it, and lately 


years ago T thought fit to ſet down another ac- 


with that ac- 
count among other papers, I ſhall ſubjoin it 


| Juſt as 1 found it, by way of appendix to the 
Ss foregoing Trat 3": BE» Mien Aa 


the "Machina Boyliana, as they now call it, 


nont leaves ſo much feruple in the minds of 


ſiome forts of men, as this, that when one's fin- 


s 


or 


of 


cially if they be pre 


ger is laid doſe upom the'orifice of the little 


from 


which the air is wont to 


of the finger is made to enter a gc 
n without a conſiderable ſenſe of pain in 


the lower part of the finger. For moſt of | W. 10V 
Fad roſtaticks, eſpe- internal water, that, which remained in the 
paſſeſſed with the opinions pipe, being no longer able, by reaſon of its 


tiok, that are ſtrangers to 


ren  Sucflon. 
Puch is the weight of the atmoſphere,” con- 
tinoed ill the fame, whereas in bur ſyphon, 
oy 


| good way 
into the cavity of the pipe, which doth not 


4 


mit water; and care was taken, that the piece 
of bladder tied on ſhould be large enough, not 
only to cover the orifice, but to hang looſe 


loſt ſomewhat beneath it. 


Tuts done, we put the covered end of the 
pipe into a glaſs- ody, or cucurbit, purpoſely 
made more than ordinarily tall, and the pipe 


being held in ſuch manner, as that the end of 


it reached almoſt, but not quite, to the bot- 


tom of the glaſs-body, we cauſed water to be 


poured, both into this veſſel, and into the pipe 
(at its upper onfice, which was left open) that 
the water might Acend equally enough, both 
without and within the pipe. And when the 


glaſs-body was full of water, and the ſame li- 
the pipe, the bladder at the lower orifice was 


. 
** 0 
, 
Fi 3 
* + 
* 


to male it both very limber. and unapt to ad- 


quor was level to it, or a little higher within 


kept plump, becauſe the water within the 


pipe did; by its weight, preſs as forcibly down- 
wards, as the external water in the large glaſs 


etidggyoured to preſs it invrards and upwards. 


LL:this being done, we cauſed part of the 


Water in the pipe to be taken out of it, (which 


arr, the may be done either by putting in and drawing 
out apiece of page or of linnen, or more ex- 
peditiouſſy by ſucki 


g up part of the water 
with a ſmaller pipe to be immediately after 
laid aſide;) upon which removal of part of the 


generally received, both in the Peripatetick want of weight, to preſs againſt the inſide of 


bu nemme o 
To this we are er, n. 
mon air being a body not devoid of weight, 


and other ſchools, perſuade themſelves, that 
they feel the newly mentioned and 
protuberance of the 
effected, not by ure, as we wo 


1 


the phænomenon is clearly explicable by the 
Pr eſſure of it: for, when the finger: 18 Ir(l laid 


upon the orifice of the pipe, no pain nor 
ſwelling is prod 


ucedꝭ becauſe the air, which 


ambient air doth againſt the other parts of the 


_ ©-whoſe preſſure can any thing near countervail 


the undiminiſhed- preſſure of the external air 


W took a glaſs pipe of a convenient 
not be protuberant inwards, as formerly; be- 


cauſe the included air, by virtue of its ſpring, 
- reſiſted from within the 


. 
5 
* 


. 4 8 
* 


4 
into that place, where its pteſſure is unreſiſ 
dat is, into the cavity of the pipe, where this 
© forcible intruſion cauſeth a pain in thoſe tender 
parts of the finger. ICH 210% 220 i e et ' 7 

To give ſome viſible illuſtration of what 
we have been ſaying; as well as for other pur- 


-e 


on the other parts of the finger; and conſt- d 
quently, th air thruſts the-moſt yielding arid b 


o 


part of the finger, which is the 1 


lp, 


poſes, I thought on the following experiment. 


length, and open at both ends, whoſe cavity 
n near about'an--inch in diameter, (ſuch 2 


determinate breadth being convenient, though 


not neceſſary :) to one of the ends of this pipe 
Ve cauſed to be firmly tied on à piece of ve 


. 


une bladder, that had been ruffled and oiled, 


* 


pot the e to be 


the bladder near as forcibly as it did before, 


the external water, whoſe weight was not leſ- 


ſened, preſſed the ſides and bottom of the 
have it, bladder, whereto it was contiguous into the 
e cavity of the pipe, and thruſtec 
anſwer, chat com. ſo ſtrongly, that the diſtended bladder made 


pe, and thruſtecd it up therein 


a” * 


Tux like Welling of the bladder in the pipe 


4 


. 
* 


I deeper into” the water zi for then the extefnal 


#4 


preſſure of the exter- 


nal water againſt the outſide of the bladder: 
but if che thumb, that ſtopped the pipe's up- 
* 


per orifice, were removed, the former 


Ilrx the bladder wing looſe | at the lower end 


com- 


preſſed 


— 
—2 * 3 
* 


- 


” 
i 
1 i 1 
Y n 
l 1 
e 
1 
N 
1 
9 
4 
" We 
4 
s t 
* t F: 
4 1 1 þ 
youu 
1 ] 
Pr ; 
$5.51 4 Ln 
e 
e 
. == 
41 Vas » vY 
i ny 1 
* 
455 t 1 171 „ 5 
eee. 1 
"is: ; 
1 | 4 + 4 
* $84 4 1 ” 7 
3M * # 1 
_— ff; 
q ol, A 0 
11 
174 
þ 10 4 3. 
ge 1 
7 p 12 
d 1H 4 $2 
117 1 + 
$45 « 3 
in ; 
OE QB I 
Re. 7 N j 230 & 
£ | wb ; Ml ly 
e 
L "1455 i 
* b 2.64 j 
4.0": 3K i 
þ it ut 1445 
n 4 r Tx Job ; 
1 C1 1 N 4 } 
21S} 214 {RAD 
; * Uh] 4 + 
Bid} 
6 "168 £2 
7 * mn F 4 K 
* 3 mn 57 
inen 
11 a 
"8 . 
45 No. ;v '£ 5 | 
. 10 „ $' 
= * Ti 
= 71% F234 
$587 
of 10 Wt 
. * | 0 | 
A 11 5 
1 
lth: | 
' 4 1 
wh} 1 9 f Fi 
i 
? by F 1 by 
o | 8 
1 
1 144 "8 i. 
; a 1 *. 
TY 6.7 a 
y q; 30 14 
8 ö "Ty 11 
7 
1 1 
7 [ J 6 N N 
147 
ö i II 
' 5 
(i 1 1 
| " 4 
{ ITY 
' 1 
.1+4 
* 
| * 
1 Ip 


II 


= ney - 


5 wa * 
—— ME Is. — 
— a — — 
— —— 
n r < — n — >: 
$a. — A OS _ » a 
= — — — — . , IL 
e 1 — 2 2 2 2 — 8 


— 


BO 
— jr 6 * — - . 
28 ——ů— ——ůꝛů——̃ — —?ð 5 44 n 


Hugs =D — 
— — — 0 R_ 
—— x 22. 

— BY 


* — = - - ae 
nn —— — — 
—— Ar —— „ 


pipe was a. | 
external water, and if the. 


or ſuch anothe; 

lower end, 'S. that cha ovitce of Af pod. 
quite on one fide, and. the parts of — 7 
made an angle as near to N 


e preſſure of the two liquors upon a the 
a noe. be maintained, . a 


experiment 
pear not to de — to one liquor; i 
ien It into the 
h 8 i! 
1 8115 Witz 30 2 
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notes, or c | 
_ —— Sd ens | —_— | ger to naturaliſts, :who-may 1 
ate) above e ervation.of bodies by en- them, and requit by trying 
- cluding; the aur. „ Wherefore 1 was cabily per- ee 1 n the 
ſuaded to ſubjoin theſe to the additienal expe- bare excluſion 
riments laſt recited. For ix ſeems not yet clear, 
by what manifeſt bees the excluſion of the 
erſution vue that are uſually 
und very much Ae to it. And there- 
bote, till esc be cha, Pteſervation be 
| ed, it may not be altogether ĩm 
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EXPERIMENT 1. 


-A „5 
Fr 200 nk 
- foxth of November, was two moiuths; and ſome 
few days after taken out, Without! appearing | 


r e c 


e or ne N 
BXPERIMENT 1. 33 
der, bing Mat u 
of | white-bread, ( cruſt 


. was exhauſted,” ſecured | 
© the eleventh''of March: the receiyer being 
opened the firſt of April, part of the bread 
was ſhaken out, and eee 
oonſiderably, if at a 
that time, fave, that the p44 ag of ſome 
| pieces of crumb ſeemed to be a little, . and: br 
a little, les ſoſt and white than before. There 


nod or the leaſt dew on the in- 
fide of the glaſs. The remai * bread * 
„ on; 


- Tax eighteenth of April, the ea! was 
niken but again,” and taſted much as it did the 
l and no 

n on oc. x77 rendiog 


7100 * 


er 1 


T* His ee tho niraliof 3 1 
1 opened a ſmall exhauſted and ſecured re- 
ſor wherein, about the ninth of December, 
that is, about three months ago, we had in- 
_ cluded ſome milk; upon opening an acceſs to 
the air, we found ihe ries. ae N and 
turned into a W and partly 
Wenn foft curd. The taſte was not 
offenſive, only a little ſouriſh like whey, and 
e Soar farkng, e 
E 


"EXPERIMENT w. 


HE violetleaves, that were put. and 
Ting ons ao 
ch, being this day opened, ( Apri 
Fe appeared not to have c their 
2 colour, or conſiſtence: for, as for 
their odour, it could not be well judged of, 
becauſe he 'that included them had, for his 
own eaſe, - contrary to my direttion, 
in thruſting 
them down; and by fuch a violation of their 
texture, it is natural for violets to loſe their 


R 6 Arp I. 
"EXPERIMENT. V. 


He carefully placed PEE hw 

in an exhauſted receiver, of a conve- 

r and ſecured it from im. 
1. 


2 ſeventh month after we looked 


d in 


laid with a 
4 12 than that, which ſwarm above it, which 


"i LS I . the 


again, and found they were not eh — 
reſolved: into any mucilaginous ſub but 
kept their ſhape entire, —————— 
their colour, but more of them e al 


erin 1 T 


* 
EXPERIMENT VI. 


Narres the fiſth, we Ss + into 


a convenient ſhaped receiver ſome ounces 


*s:blood, taken from an animal, that 


3 7 been, killed that afternoon. And after 
the exhauſtion of the air, during which ſtore 


of bubbles were generated in the liquor, that 


TR it e the included blood was 
ept in a » (whoſe warmth x judged 
equal to that of a ive furnace) for twenty 
days; for one or two of the firſt of which, 


the blood ſeem to continue fluid, and of a 


florid colour, which afterwards - degenerated 


into one, that tended more to blackneſs. On the 
twenty- fifth of November, we came to ſet in 


the external air, and found i it to ruſn into the 


receiver, and the glaſs containing the blood, be- 


ing held in a lightſome place, the moſt part 
of the bottom of it ſeemed to be thinly over- 
ſubſtance, of a higher 


dark, and almoſt 
kiſh in the 8, -Whilſt it was looked on 


N pol if it was ſhook, thoſe 
of it, that Kale down along the inſide 1 the 


ret," though it 


glaſs, of a deep, but fair colour. 
| Bur whillt the blood continued, in the glaſs, it 
was ſuppoſed nat to ſtink, ſince, even when it 
was out, though its ſmell ſeemed to me 


(whoſe organs of ſmelling are tender) to have 


I know not what, that was offenſive, yet to 


ee eee m tho tblooe of = 
newly killed dog 


EXPERIMENT vn. 


gous cream being put up and frcuted the 

teenth of March, 'in an exhauſted 
receiver, did this day appear to be more thick, 
and almoſt butter-like-at the top (whoſe ſuper- 
ficies ſeemed rugged) than otherwhere ; and 
afterwards by being well ſhaken together in the 
not inconveniently ſhaped glaſs, was eaſily 

enough reduced to butter, whoſe butter-milk, 
by the judgment of thoſe, who were more 
uſed to Ad in it than I, appeared not differing 
from ordinary butter. milk. And I found it 
had, like that, a grateful ſourneſs. The but- 


ter was judged to be a little ſourer than ordi- 


„ but was not, as they ſpeale, made. 
{In the entry of this experiment, blanks 
were left for the y 
words, and deſign of the experiment, and 
other circumſtances, aſſure me, that the cream 
9 veſſel.] | 
6 N EXP E- 


upon them 


but the tenor of the 
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1 73 E pd thred i that had been ex- 

bt: - and ſecured the fiftcentir of Sur 
- the one of cheſe hack im it ſame flices of 
brbad, de act dme thim piroes 
= l _ booked mh us they did; when they wete 
il 5 be : wherefore we: tiabüglet not fit 90 


=_ wp tte, © Knit the del e l. 
1 der „1 END: 1 


EBRUARY:the cightcenth, there 4 a 
- foorth vidyauhereim;abour- u months he. 
dung vis. Lupe . e had: et l 
and ſecured fome- 
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of the Noble 


Baron F. M. var Helmonts (Son. to the famous Jo- 
 hannes Baptiſta) of Preparing his LAup ANUM. 
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A 2 1 Hin, ge 
r own liberty in ſuſpe 

the Wee tha gp about of it. For the name 

itſelf ſeems ambiguous to me, 'who. am well 

informed, that there are two ſorts of the Hel- 

montian Laudanum; the one uſed by the 

elder, Helmont, the other by his ſon. The 


former was as a great ſecret communicated to 


me by an chemiſt, ſent by a German 
prince to compliment Johannes Baptiſta Van 
Helmont, ſome of whoſe manuſcripts (one of 
which periſhed in the fire of London,) he pro- 

cured, rogether with a way of making his 
Laudanum, which, having received from him 
fourteen or fifteen ago, I carefully pre- 
pared, and thought my doo ſo well recom, 
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not ſo BEE in my 7 as thoſe of Land 
phyſicians and — ou to whom TI. preſented 
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chemiſt a benefactor to phyſic, it he would 
have made publick, or permitted me to pub- 
liſh Pct way of making ſo ſucceſsful a medi- 
cine, And though the acceſs to my labora- 
tory was ſo free to ingenious men, who knew 

fuck a medicine to be preparing there, that 
— of them might 
maſters of the ſecret; Fs my juſtice to the 
communicator, who made a great and deſerved 


ily ſuppoſe themſelves 


benefit of the laudanum, made me take that 
care to conceal ſome circumſtances, that men 
may eaſily be much more confident than ſure, 
that they have the right way of making the 
medicine. Which becauſe. I durſt pat. commu- 
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8 rofaneneſ. Fot though many y allowed chem. not troubling themſelves to examine the hiſto- 
„„ re gold, ho cups, "uy miſtreſſes, rical 8 ar hriſtian theology, 
5 ESI a1 vere; Cll! id feb a; way 23 Mahometans, 
F 1 td be 1 would 2 * 5 deny thoſe very principles of 
. 8 _ al the precepts and hs. natural 2 wherein _ Ken, and 
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Pe. _ = a yr ch + Kg re Io 
© | , as the elder lon in parable did for his vidence of 3 
| father, when, recelving «command todd bm a. this? 125 | | 
t * and work in his vineyard, he anſwered, themſelves to be & 
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1 rebels in the other parable, and ſay of religion church, that they light the generality of the 
=_ 1 they did of, Petr ay King. Rr they , a whil Philploghers themſe 

—p « have him roreigns over them, L Nix 14. e Dh Den Epirus, &c. _ 
| They ſeek not to hide their fins, like Adam er things by matter and local motion: and chere. 

int cither" to Pope or prot all ethers, d E 0 Le. 
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divines chene would be much leſs fit than Trincs INE at this paſs, though” * ti- 
formerly to to give a check to its progreſs. For, tle of this diſcourſe acknowledges the author of 
till of late, the generality of our infidels did, it to be a layman; yet I ſhall not beg pardon 
either as philologers, queſtion the hiſtorical part for the enſuing. papers as for an intrenchment 
„ of che ſcriptures, and pechaps cavil at ſome of upon the eccleſſaſti Nicks. For beſideꝭ that; though 
the dodtrines; or, if they employed philoſo- 1 know ſome functions, yet I-know no.truths 
x 6 INES phical arguments, as Pomponatius and Vaninus of religion, that have the peculiarity of the 
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| [churchmeng/asnor-to ſuppoſe, that they. will 
wer thank than blame any man, that 


nat, altogether . ſtranger to this Warfare, alles! ; 


it 1 would: Fr cpr to IEA the reader) 
quits  Gvered. me to ments of a very 


nature; ſo that theſe papers, bei 
2 cd, for divers years, lie oP 


_ his aſſiſtunce againſt the common enemy irh eee others, till at length the perſon, for 


info implablanty. quarrel, - -ahd-ſo-great a dan- 
Ser, The fathers, and other dlvines, being chem 
— 97 church militant to a ſhip, 
| it will not- he un improper entenſion of 
; ion to-ay, that, when the veſſel is 


” 8 with — boarded byipi- 
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J were as ſure, that my endeavours will 
oF — ſuceeſoful, as I am, that ſurhi churchmen, 
1 moſt eſteem, will think chem neither need- | 
lese not unſeaſonable. Nay, perhaps my being 
5 — — may the better qualif/ me to 
Lam to deal wich, and may make 
; ECES though —— Goldin them - 
leſves, yet more prevalent men, uſually: | 

- (though: how-Juitly, let themiconſider) have a 
_—_— _— the: clergy; and look with 
: atever: is taught by mien, 
advantaged- by: having :what 


vited. not to be a mere ſpettator, or a lazy de- 
| of the danger I ſaw rthgion-an, becauſe 
it ſeemed not unlikely, that philoſophical infi- 
dels, as:they would be thought, would be leſs 
tractable do divines, though never ſo good hu- 
ny the! 
ons wi upon their oun grounds, and 
diſcourſes with chem in their own way, having 
had a ſamemhat mapre than o 


as 


acquaint Himſelf with the Epicurean 
ſian principles, and exerciſe himidlf in that 
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 corgoreal, and ſtrives vo explain them by mat- 
der and motion, and ſhakes off all authority (at 
Feaſt that is not infallible.) Upon ſuch conſi- 
derations as theſe, I complied with an occaſion 
I. had of ſolemni aſking'reafon the queſtion, 


to him in the plains of Jericho, Art thou for 


5 : 3 to paper thoſe thou that 
ſhould occur to me on that ſubject. 133 55 
I the rather did, that I might thereby, as well 

contribute to my on ſatisfaction, as to that of 
my friends. For, as I think, that there is no- 
8 — chat belongs to this life, that ſo much 
deſerves our ſerious care, as what will become 
of us when we are paſt it; ſo I think, that he, 
who takes a on, aicher to embrade or re- 
 k& ſo important a thing, as religion, without 
ſeriouſly examining, why he does it, may happen 
to make a good choice, but can be but a bad 
chopſer. And, that I might not exclude, by 
 to0 early a-methed, thoſe things, chat, for aught +0 
I knew, might-hercafter be pertinent and uſe- 


u POPPITRs to be kept there only as a 

ap of differing materials, chat, if they ap- 
K worth. it, they might be afterwards re- 
viewed, and ſorted, and drawn into an orderly 


R a ſucceſſion of accidents . 


not, 1 confeſs, altogether groundleſs. 


teach [believed. . And I was the more. in- 


antiquaries, than to a perſon, that 


rdinary curioſity to 


. that Jeſbua once alled the angel, that appeared 
eee. Jeſb. v. 14 and 


ful, I threw my reflections into one book, as 


diſcourſe, But, before I began to do what I 


peruſal I, in the firſt place, deſi 
— 2 other 1 76 — 


to urge me ta ſend them abroad, though I was 
not in a condition to give them the. fani 
' Rrokes, or ſo much as to fill up ſeveral of the 


blanks, my haſte had made me leave to be ſup- 
2 when Lihould be at leiſure. And indeed, 

ithſtanding the juſt averſeneſs I had from 
letting a piece ſo incomplete and uncarreed 


-appear in this critical age; yet the hopes, they 


confidently gave me, that this piece, ſuch: as it 
is, might not be unacceptable. nor uſeleſs, were 
Novzür y being a thing very * 
this age, and particularly to the perſons I am 
to dral with, to whom perhaps it is none of 


the leaſt endeatments of their errors, I deſpair 
not, that it will ſome what recommend theſe 
papers, to which I deſigned to commit not 
tranſeripts of what I thought they may have 
already met with in authors, but ſuch conſide- 


rations, as a ſerious attention, and the nature 
of the things I treated of, ſuggeſted to me; ſo 


chat moſt of the things will per hes | be thought 
new; and ſome few things "coincident with 


what they may have elſe here met with, may 
ibly appear rather to have been ſuggeſted 

y conſidering the ſame ſubjects, to other au- 
thors and to me, than to have been borrowed 


by me of them. But ſome few. things, I con- 


feſs, I employ, that were 23832 enough 
or Curte- Safier a bed, and, I hope, I may, in that, 
phi- have done religion no diſſervice; for having 
bſophy, which is very converſant with things | 


taken notice, that ſome of the more familiar 
had a real force in them, but had been 


ſo Gwe propoſed, as to be liable to exceptions, 


had diſcredited them; I made it my care, 


by. propoſing them more cautiouſly, to prevent 


objections, which alone kept their force 


from being 


apparent. 
I was — unmindful of the great difadyan- 


tage this tract was likely to undergo, partly 


fox want of a more curious method, and partly 


becauſe 'my other occaſions required, that 
if I publiſhed it at all, it muſt be ft to come 


abroad unpoliſhed- and unfiniſhed. But though 


this e baba, had like to have ſuppreſſed 
this diſcourſe; the force of it was much 
weakened: by this conſideration, that this im- 
methodical way of writing would beſt comply 


with what was deſigned and pretended in this 
paper, which was, not to write a compleat 


treatiſe of the ſubje& of it, but only to ſug- 
geſt about it ſome of thoſe many conſidera- 
tions, that (queſtionleſs) might have occurred 


(what I do not pretend to) an enlightened 
_ penetrating intellect. And the loadſtone, 


divers of whoſe phænomena are mentioned in 


the body of this little tract, ſuggeſted ſome- 
what to me in reference to the publication of 


it, by exciting in me a hope, that, if this diſ- 
courſe have any thing near as much truth, as I 


endeavoured to furniſh it with, that truth will 


have its operation upon 3 lovers of it, 


not- 
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my reaſon; as well as 


n+ ae 
7 Was 2 5 led. by 
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by:my.inclington,; to be caieful:oot to rail at 


Aaßddels: and 1 have the cauſe to 
= 'that) many of em Rad their under 
manding debavched by their Res and were 
ſudleced from the durch, not V Diugoras t 

rho, but by Bacdbus and Yeuns4'yer I treat 
= A thetn to be what they 8 

thought; 'friendsto\ptiloſophy” 
= rae" 1 did 1 5 | -my{df obliged 


- romalk ro Wem of a kv ee bre 


ten them with damnation, | unlels they believed 
me but Thoſe: _ diſcourſe-t0: them rather 
| wicked wretches! 
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1 will, I Rope; induce them to grant me 
rwolor three reaſonable 3: Whereof the 
firſt ſhall be. that they, Meng | gay 
judam © hogs 1 — 
W ite throu 
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W- and iny readets; is, 9 5 
not haue the menner thoughits of m arguments, 
for not being propoſed. with the confidence, 
Wherewith many Writers are wont to recom- 
mend weaker Profs. For 1 wrote, to; intelli- 
gent men. and; in the judgment of fuch,' I ne- 
ver obſerved, that a demonſttation ceaſed to 
be thought one; for being modeſtly propoſed 
but I have often Known a good argument loſe 
of its credit by the ĩnvidioũs title of a demon- 
ſtration. 4 8 Limuſt further beg my readers, 
ro eſtimate my deſign in theſe papers, bythe 
title of chem, in Which 1 dont pretend to 
mak religion trample upon renſon, but only « 
td. ſhew the.reconciteableneſs of the one to the 
other,” and the friendly agreement” between 
them! I am 4 perſon, who looking upon it 
as ww" honour and: happineſs to be We man, 
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5 here 


l 6 Os N 
da, this 

here put which- e deen ſaid 

hat 1 have written of my own, 

— we words — 

ICY uote from writers ; el 

cans u be e preface I mention my hav- | 
ug intended 2 my friend with => 

ve thoughts. Of the cirations therefore, that 

my "reader will meet. with in the * 


concerning what 


1. 


K 8 erntions and di 
N —.— before 


cup Shoe —— K 
are not borrowed from books, hat rent 

8 Chriſtian religion, or of 
Chriſtian theology at all, but are taken om 
— that wrfte of philoſophical ſubjects, 
and are by me applied to mine, which are uſual· 
very diſtant from theirs. 3. H you then'aſk chit 
me, why I make uſe of their authority, and did 
pat my ſelf with my own 'ratiocitia- 
tions? I have this to anfwer; that my 5 

being to convince another, who had no 

to look upon my authority, and whom 1 had 
3 ſome pre- 
| ee any reaſons, that ſhould come 
l one, that confeſitaly aimed at the defend- 
ing of the Chriſtian gon, I thought it v 
proper and expedient to let him ſee, that 
vers of the ſame things (for ſubſtance) that 1 
— rote by" the" hk 

as ca men, t 
were not jon divines, nd bee pid e 
phers, and ſuch ſtrict naturaliſts, too, as to be 
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paßt riments, need borrow no aſſiſtance from the re- | 
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into cheir won Fi upon the accoufit of re- 

Velatioh, Aud on this occafion let me obſerve 
EY that there are ſome arguments, which 


being clearly Built upon ſenſe, or evident ex 


futation of 9 of the propoſers or prove 
and I think, be ny enough prey — 
arrows | ot out of a troſs-bow, and but 
Krengh, angie à gun, we wr egg . 
and pierce <qually,whether they be dif- 
a child, 8 Weng man. x it then, 
there 55 er ratiocinations, which either do, or 
are ſuppoſed to depend, in ſome meaſure, up: 
on the udgrnent and fil of thoſe, t that make 
vations, whereon th [ey are grounded, 
=- their ability to diſcern truth oa GE 
terfeits, and ſolid things from thoſe, that are | 
but f 1 ones | and theſe may be com- 
pared to arrows ſhot out of a long-bow; pick 
make much the greater impreſſion, by being 
ſhot by a ſtrong ad ſkilful archer, And there- 
_ hen we ion, what doctrines otight; 
ht not to i thought reaſonable; it Toes 
4 little facilitate a propoſition's appearing 
dp ; bit): conſonant to reaſon; that it 
locked upon as ſuch by thoſe; that are a& | 
e maſters of thar faculty, _ 
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— he means an objec- 
Lo plc vp intimates, that I, among 
mary ere ain reduced to lat paſs, that to 
embrace our on, we muſt renounce'our 
, that to be a Chri- 
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ſtian, an 0 bes nl; ud ich 
mote, leave off being a philoſopher. f 
War liberal conceſſions ſoever ſome 
others have been pleaſed to make on fuch an 
occaſion, as this, they do not concern me; who, 
being aſked but my own opinion, do not think 
my Fi reſponſible for that of others. And 
therefore, that I may 5 1 my anſwer ſo, as 
to meet both with the obvious ſenſe of the 
6 P queſtion, 
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3 i Res of. 
* the uſe of; ic | 
; i T doubt nüt, 


What he 
7 nlon, not what. 
ie yet, to fatlafy. 


 frering the chiet objea 


l to. Aus 
hope, ſerve to keep you from miſtaking my 


de ign Which, as you may gather TO what 
1 have intimated, is not to give you the poſi- - 


ral conſiderations, as may probably ſhew, 
the matter (or eſſential doctrines) peculiar to 
the Chriſtian religion is not ſo re 


pI 
| a rational 


ay >. thar 
be obliged to do by embracing other religions, 
or even the tenets, that have been held with- 
out diſparagement to their intellectuals, by the 
mere philoſophers themſelyes 
clauſe Tad 


expetty that dend ei n 


(without revelation.) 


and the intimated de. 


1 ſhall.roundly n 
Ve reply, and fay, . G r a 


© queſtions, and 
"that, ny oh it, 


WP . a Chriſtian,. to be truly 5 is 16 chk to 
ore nying. dhe 


o -his reaſon ;. cither. Gy, 


b reaſon, or "5 wa 


* e 


K 5 jake 3 differig 
uch from what your friend . og 
rhaps thoſe 


for being g pious, or. leatned, may 
make you yourſelf ftartle at this declaration: 


and therefore, though you will got, I know, 
9 an anſwer. io what objections. 
| E 


nd ma make, fince he h has expreſſed 
inks 180 to be a 3 ON 

he has to object againſt w 
thoſe, e 5 5 
oy . (but 


our ſelf may retain,. 


ome of the 


pinion, and inferweave ſome ot 


to de made againſt eee 


| : 12 1 8 00! '* 
his preamble, f. rt. asl it is, 


1 Chriſtian 


nant to 


the principles of true a hi 


which laſt 
d, 3 I preſume, you do. not 


dicate the” Chriſaws belief of a 
being irrational; ſince, beſides * 1 
haps your friend would think himſelf affront- 
ed to be dealt with as an Atheiſt, 


ledgement of a Deity blemiſhes the Chriſtian's 
reaſon no more, than it does that of men of 


all religions, not to ſay af all mankind; and 
imports no other contradiction to reaſon, than 


what has been judged to be none at all by the 
greateſt, if not by all, of the philoſophers, 
that were famed for being guided py reaſon 
And I ſhall venture to 
add (upon the by) that, as I do not, for my 


| own part, think the Atheiſts philoſo 71 — ob · 


them) to 
be near ſo confiderable'for weight, or number, 


ons {if your fiend had produc 
as not only thoſe: few, that deny a God, but 


many of thoſe, that believe one, are wont to 


think ; fo the Chriſtian is not 


imagined, to make the Being of a Deit 


mere: poſtulatum ; ſince, beſides the 8 / be at beſt but Catechumeni ; and. I doubt not, 


Phical arguments he can alledge in common 


wh the beſt champions for a Deity, he has a 
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grants, that have: been made by 
_ the indulgence, or inadvertency. 1 many Perz 
7 
ſons, eminent 


your 


with the brevity, that becomes 4 Ba to ac. 
quaint you by themſelyes,. with 
Pe fitive inducements,, that have. led FIR, to this ceed 


Dur} cr ir m 
not ere to be expected from a bare defendant, ) 


but to give you ſome ſpecimens of ſuch gene- and that, which is taught by this or that church, 
that! nor ſect of Chriſtians, and much more by this 


oſophy, 
ceale to & 
he would 


itous B Pn! , 


without 


having profeſſed himſelf one, the acknow- of myſteries, that, to hear them pro 


eddced, as s 


"oo —— by © — and fl — 
being ſuch, that if = matter of fact can be 


as it may be) well evinced. 
—— reſt of the 2 — oy 
the firſt place, that there muſt be a God 


a be the Author of; them. 5 445 . An Fr 


Byr though of the two things. which hy 
ign. obliges me to endeavour; the making 
good, of, the moſt natural order ſeems to be, 
bn I ſhould fieſt .ſhew, that no precepts of 
S command a man to lay aſide 
bis reaſon in matters of religion ;; and then, 
chat chere is nothing in the nature of the 
Chriſtian, doctrine itſelf, that makes a man 
need to do ſoʒ yet I think it not amiſs in 
treating o rheſe; two ſubjects to invert the or- 


der, and firſt conſider, that difficulty, which is 


the principal, and which your friend and you 
Jointly; deſire to have my thoughts of; namely, 
Whether there be Oe a Chriſtian 


he todeny his geaſon?ꝰ And then we ſhall pro- 


to examine, Whether, though he need 
not. diſclaim his e. irobe ex hom his 
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0 proceed then to the confidtenicns, that 

TG up the former part of this — = 
;diſtifiguiſh"be 

religion ſelf 3 


the rt 
that, which the Chriſti 


0 that particular divine or ſchoolman. | 
. e uade you, who cannot but 


ig e 

carnation, and divers other theological ſubjedts, 
about which not only private Chriſtians, but 
churches of Chriſtians do not at all agree. 
There are too many men, whoſe ambition, or 
boldneſs, or- — t, or intereſt, leads them 
rude upon others, . as parts jon, 
that are not omy R. * 
times enemies to it. And there are others, who, 
out of an indiſcrete devotion, are ſo ſolicitous 
to encreaſe the number, and the wonderfulneſs 


poſe and 
Id 3 that 


diſcourſe of things, one wo 
they think it is the office of faith, not to ele- 

vate, but to trample upon reaſon ; and that 
things are then fitteſt to be believed, when 
they are not clearly to be proved or underſtood. 


And indeed, when, on the one fide, I conſider 


the charitable deſign of the goſpel, and the 
candid ſimplicity, that ſhines in what it propo- 
ſes, or commands; and on the other fide, 
"what ſtrange and wild ſpeculations and ye 
rences have been fathered upon it, not o aly 
in the metaphyſical 3 of * ſchool- 


men, but in the articles of of ſome 
churches; I cannot but think, Tin all theſe 
doctrines are of the Chriſtian religion, 


the apoſtles, if they were now alixe, would 


but many of the nice points, that are now 
much valued and 1 by ſome, would be 
as 


or 


dx divine, as a rigid philoſopher. I do not 
therefore allow all that for goſpel, which is 
taught for ſuch in a preacher's pulpit, or even 

laſtick writers, of what church - ſoever, take 
the liberty of impoſing upon the Chriſtian re- 

gion their metaphyſical ſpeculations,” or any 
other merely human doctrines, as matters of 
faith, I who, not without ſome examination, 
think metaphyſicks themſelves not to have 
been for the moſt part over - well underſtood, 


and applied, ſhall make bold to leave all ſuch 


private doctrines to be defended by their own 
broachers or abettors; and ſhall deny, that it 


Will follow, that in caſe of this multitude of 


placets, which ſome bold men have been pleaſed 

4 to adopt into the catalogue of Chriſtian ve- 
krities, any, or all, ſhould be found inconſiſ- 
tent with right reaſon, the Chriſtian religion 
muſt be ſo too. For by that name I under- 
ſtand only that ſyſtem of revealed truths, that 

are clearly delivered in the ſcriptures; or by 
legitimate and manifeſt conſequences deduced 
thence. And by this one declaration, ſo many 
unneceſſary, and perhaps hurtful retainers to 
Chriſtianity will be at once thrown off, that 1 
doubt not, but if you conſider the matter a- 
right, you will eaſily diſcern, that by this firſt 


that is to be done by thoſe, that are to fol- 


SECTION II. 


IN the. next. place, among the things, that 
ſeem not rational in religion, I make a 
great difference between thoſe, in which unin- 


judge, and thoſe, which natural reaſon itſelf 
may diſcern to be out of its ſphere. 5 
Lou will allow me, that natural theology 
is ſufficient to evince the exiſtence of the deity; 
and we know, that many of the old philoſo- 
phers, that were unaſſiſted by revelation, were, 
dy the force of reaſon, led to diſcover and 
confeſs a God, that is, a being ſupremely per- 
fect; under which notion, divers of them ex- 
preſsly repreſent him. Now, if there be 
ſuch a being, it is but reaſonable to conceive, 
that there may be many things relating to his 
nature, his will, and his management of things, 
that are without the ſphere of mere or unaſſiſt- 
ed reaſon. For, if his attributes and perfec- 
tions be not fully comprehenſible to our rea- 
ſon, we can have but inadequate conceptions 
of them; and ſince God is a Being, toto cælo, 
as they ſpeak, differing from all other beings, 
there may be ſome things in his nature, and 
in the manner of his exiſtence, which is with- 
out all example, or perfect analogy, in inferior 
beings. For we ſee, that even in man him- 
ſelf, the co-exiſtence and intimate union of 
the ſoul and body, that is, an immaterial -and 
a eorporeal ſubſtance, is without all preſident 
or parallel in nature. And though the truth 
of this union may be proved ; yet, the manner 
of it was never yet; nor perhaps ever will be, 


diſtinction I have much leſſened the work, 


lightened - reaſon is manifeſtly a competent 
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d well diſapproved by St. Pauß as by-frifofle; in this life clearly underſtood, (to which pur- 

nau ſhould be as little entertained by an ortho- . 


poſe I ſhall elſewhere ſay more.) Moreover, 
if we ſuppoſe God to be omnipotent, (that is 


to be able to do whatever involves no con- 


tradition, that it | ſhould be done, ) we muſt 
allow him to be able to do many things, that 
no other agent can afford us any examples of, 
and ſome of them perhaps, ſuch as we, who 
are but finite, and are wont to judge of things 
by analogy, cannot conceive how they can be 
formed. Of the laſt fort of things may 
the recollecting a ſufficient quantity of the 
ſcattered matter of a dead human body, and 
the contriving of it ſo, that (whether alone, 
or with ſome addition of other particles) upon 
à re- conjunction with the ſoul, it may again 
conſtitute a living man, and fo effect that 
wonder we call the reſurrection. Of the lat- 
ter ſort, is the creation of matter out of no- 
thing, and much more the like production of 
thoſe rational and intelligent beings, human 
ſauls. For as for angels (good or bad) I 
doubt, whether mere philoſophy can evince 
their exiſtence, though I think it may the 
poſſibility thereof. And ſince we allow the 
Frey a wiſdom equal to this boundleſs power, 
it is but reaſonable to conceive, that theſe un- 
limited attributes ' conſpiring, may produce 
contrivances and frame deſigns, which we men 
muſt be unable (at leaſt of ourſelves) ſuffi- 
ciently to underſtand, and to reach to the 
bottom of. And by this way of arguing, it 


may be made to appear, that there may be many 


things relating to the Deity above the reach 


of unenlightened human reaſon. ' Not that 1 


affirm all theſe things to be, in their own na- 
ture, incomprehenſible to us, (though ſome of 
them may be ſo,) when they are once pro- 
poſed; but that reaſon, by its own light, 
could not diſcover them particularly, and there- 
fore it muſt owe its knowledge of them to 
divine revelation. And if God vouchſafes to 
diſcloſe thoſe things to us, ſince not only he 
muſt needs know about his own nature, at- 
tributes, &c. what we cannot poſſible know 
unleſs he tells us, and ſince we know, that 
whatever he tells us is infallibly true, we have 
abundant reaſon to believe rather what he de- 
clares to us concerning himſelf and divine 
things, than what we ſhould conclude or gueſs 
about them, by analogy to things of a nature 
infinitely diſtant from his, or by maxims framed 
according, to the nature of inferior beings. If 
therefore he clearly reveal to us, that there is 
in the Godhead, three diſtin& perſons, and 
yet that God is one, we, that think ourſelves 
bound to believe God's teſtimony in all other 
caſes, ought ſure not to diſbelieve it concerning 
himſelf, but to acknowledge, that in an un- 
paralleled and incomprehenſible Being, there 
may be a manner of exiſtence not to be paral- 
leled in any other being, though it ſhould ne- 
ver be underſtood by us men, who cannot 
clearly comprehend, how in ourſelves two ſuch 
diſtant natures, as that of a groſs body, and 
an immaterial ſpirit, ſhould be united, ſo as to 
make up one man. In ſuch caſes therefore, as 
we are now ſpeaking of, there muſt indeed 
be ſomething, that looks like captivating one's 
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1 Lt 359 a Minen, eee eee 2 fe dioiſam. '- 
| obliges us to make 3 and, be, that in ſuch points of 
n theſe, believes: racher bar due divine writings 


þ him, than what he would think, if they 
never infoxmed him, does not renounce 


= eager wr at 


n ommient 

le a nieither d own - 
9 mere reaſon, nor ee e NINE | 
cee red to him. 


I thought to have hav bands this-propo- | 
en bur 


but I mut not omit to give it a confir- 


er, ſince I writ the laſt paragraph, 


= ; I ner; in 
ting e. wiſh 6 copple of een en of 


|  famops mathematicians, thas hams 
the way to many of the modern phi · 


ofophers, to ſhake off the reverence wont to 


dome to the authoriry of great names, and 
ve advanced reaſon in a fe, years, more than 


ſuch as Vapinus.and Pampous:iys would: do in 


many 2 ; 45 have always boldly; and "ning 


ily, aitem to explain jntel- 
11 thoſe things, ad e, ſrrupled not, 


either openly: or tacitly, to confeſs inexplicable. 


— wgharr 


. the fame thing — es but 
all are. conſtrained to. — tn that indi- 


low up the mind off man, that he 
What to pitch on, when he ct $ them 
For: it will follow, from Galz/o's, ſpeculation, 
xc, Which paſſage I have cited; to ſhew you, 
that ee is not the only philoſopher and 


. ee eee 
8 


nx other; teſtimony. 1: mentioned: to you, 
is that of the excellent; Des Cartes, in the — 
- cond:part of His 
— of 25 25 ta be made 


has hte ingeni us acknowledgment; atendim 
tamen fi(fays.he) in motu iſto, reperiri, 
quod mens quidem nefra percipiti eſſe verum, ſed 
tamen quo patty fiat non comprebendit, nempe 
divifienem, quarundam particularum materi in 
| infwitums Jv. indefinitam, atque in tot: partes 
ut nulla copitatters determinare tam ex- 
e ee ipſain in. alias 4 


e by matter 


of che truth of it, 
chat kind, of 
Wan minds, as being but finite. 


Forded ape by charge, (or rather pro- p 


an infinite Being, and an en Jingulerifimun, 
and in divers other divine things, "of which we 
cn have no knowledge ' without Fevelation, 


„ ion mM. 


. 


rence between a doctrine's being repugnant to 
of en in the forming of Which rules, it 


ment whereof the done in 


- thoſe divine e that ſeem not conſbnant 


m but acknowledge, there are ſbme things = 
of its ſphete, we mult not think it i 


mathematician, who has. contaied his reaſon 


Being, called God, and to ſome divine matters; 
which were not talten into conſideration, when 


conſider God as the author of tlie univerſe, 
principles of philoſophy, where, 


ON ela abt Eures Part 


„ he gives chis for 11 
Pars. we We cannot comprehend this | 
„ ought not to doubt 

we- diſceru it do be of 


things, the canine be ee | 


...... 


pure mathernaticks;, why ſhould” we think it | 
unſit to be believed, and to be acknowledged, 
that in the attributes of God who is effentially 


there ſhould be ſome things, that our finite un- 
derſtandingʒ , eee this = cler. 
Iy comprehend.” | 5/1 


b Ti 
N . 


Fo this conſideration; 1 ſhall, lor affinity 
-- ke, abjoin another, which 7 leave . 


„ eee of ſhe Tor: | 
21 e thar thee is Sent diffe- 
the general and well-weighed rules or dictates 


ſed to have been duly conſidered ; 
a er bg with axioms, at the eftabliſh- 


great uſe, when reſtrained to thoſe | 
- whence they took their riſe, Ms re 


like nature; which yet ought not to overthrow 
to: them. For the framers of theſe rules hav- 


ing generally built them upon the obſervations 
they had made of n and moral things, 
ſince (as we lately argued) reaſon elf cannot 


that there may be rules, which will held in al 
inferior beings for which they were made; and 
yet not reach to that infinite and moſt ſingular 


thoſe rules were framed, Andi indeed, if we 


and the free eſtabliſher of the laws of. motion; 
whoſe general ooncourſe is 1 to the con- 
ſervation and effieacy of every particular phy- 

ſical agent, we cannot but ac „that, 
by wich · holding his' concourſe; or changing 
theſe laws of motion, which depend perfectly 
upon his will, he may invalidate moſt, if not 
all the axioms and tfieorems of natural philoſo- 
phy: theſe ſuppoſing the courſe of natuie, and 
eſpecially: the eſtabliſhed laws of motion among 
the FO che univerſal mater, as thoſe elch 
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: phaenbmena depend. It is a r. 6 For, without making myſelf a prey in that 
uratptmiolophy, that cafe neceſarte ſem- quarrel, I think, I may fafely fay, that God, 
" per ag wit ann poſſtnt ;, but it will not follow by his right of dominion, might, without any 
from thence, that the fire mult neceſſarily burn violation of the laws of juſtice, have deſtroy- 
 -Damie!'s three *companions, or their clothes, ed, and even annihilated Adam and Eve, before 
tat were caſt by the Babylonian os com- they had eaten of the forbidden fruit, or had 
mand inte; the mit of a burning nern fur- been commanded to abſtain from it. For mari 
nice, when "the author of nature was pleaſed being as much and as entirely God's workman- 
to withdraw his concourle to the operation of or as any of the other creatures, unleſs God | 
the flames, or fupernaturally to defend againſt | ad obliged himſelf by ſome promiſe or pact, 8 
then the badies, that were expoſed to them. to limit che exerciſe of his abſolute dominion 
That men once truly dead cannot be brought over him, God was no more bound to preſerve 
to life again, hath been in all ages the doctrine Adam and Eve long alive, than he was to pre- 
_ of merephiloſophers ; but though this be true, ſerve a lamb; or a pidgeon ; and therefore, as 
according to the courſe of nature,” yet it will we allow, that he might juſtly recal the lives 
not follow, but that the contrary may be true, he had given thoſe innocent creatures, when he 


I 


Ag 46 4 5 


— ” 
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— — 


| if God interpoſe either to recal the departed pleaſed, (as actually he often ordered them to 

, . Toul, and r&conjoin it to the body, if the or- be killed, and burned in ſacrifice to him :) fo 

i _ Sanization of thus be not too much vitiated, or he might, for the declaration of his power to 

' + by ſo altering the fabrick of the matter, 'where- the angels, or for other reaſons, have ſuddenly | 

of the carcafe conſiſts, as to reſtore it to a fit. taken away the lives of Adam and Eve, though 
nels for the exerciſe of the functions of life. they had never offended him. And upon the 
Agreeably to this, let me obſerve to you, that, fame grounds he might, witliout injuſtice, have 
though it be unreaſonable to believe a miracu- annihilated, I ſay not, damned their ſouls ; he 

lous effect, when attributed only: to a mere being no more bound to continue exiſtence to 
. by agent; yet the ſame thing may rea- 4 nobler, than a leſs noble creature; as he is 

Ibn bly be believed, when aſcribed to God, or no more bound to keep an eagle, than an dy- 
do agents aſſiſted with his abſolute or ſuperna - ſter always alive. I know, there is a difference 
| rural power. That à man born blind ſhould, betwixt God's reſuming a being he lent Adani, 
in a trice, recover his ſight, upon the applica- and his doing the ſame to inferior creatures: 
tion of clay and ſpittle, would juſtly appear in- but that diſparity, if it concern any of his at- 

_ ._ credible, if the cure were aſcribed to one, that tributes, will concern ſome other than his juſ- 
acted as a mere man; but it will not follow, tice ; which allowed him to reſume, at plea- 
chat it ought to be incredible, that the Son of ſure, the being he had only lent them, or lay 
God would work it. "And the like may be faid any affliction on them, that were leſſer than 
of all the miracles performed by Chriſt, and that good could counteryail. But, mentioning 
thoſe apoſtles and other diſciples of his, that this inſtance only occaſionally, I ſhall not pro- 
acted by virtue of a divine Wer and com- ſecute it any further, but rather mind you of 
miſſion. For in all theſe, and the like caſes, it tlie reſult of this and the foregoing conſidera- 
Tuffices not to make one's belief irrational, that tion; which is, that divinely revealed truths 
the things believed arc impoſlible to be true, may ſeem to be repugnant to the dictates of 


according to the courſe of nature; but it muſt reaſon, when they do but ſeem to be ſo: nor 


'® x & — 


be ſhewn, either that they are impoſſible, even does Chriſtianity oblige us to queſtion ſuch 
to the power of God, to which they are a- rules, as to the caſes they were framed for, but 
ſcribed, or that the records, we have of them, the application of them to the nature of God, 
are not ſufficient to beget belief in the nature who has already been truly ſaid to be ens ſingu- 
of a teſtimony z- which latter objection againſt lariſimum, and to his abſolute power and will; 
theſe relations is foreign to our preſent diſ- fo that we do not reject the rules we ſpeak of, 
courſe.” And as the rules about the power of but rather limit them; and when we have re- 
agents will not all of them hold in God, ſo I ſtrained them to their due bounds, we may 
+ might ſhew the like, if I had time, concerning ſafely admit them. 175 
ſome of his other attributes: inſomuch, that Fou men's not taking notice of, or not 
even in point of juſtice, wherein we think we pondering this neceſſary limitation of many 
may freelieſt ke eſtimates of what may or axioms delivered in general terms, ſeems to 
may not be done, there may be ſome caſes, have proceeded a great error, which has made 
wherein God's ſupreme dominion, as maker and ſo many learned men preſume to ſay, that this 
governor of the world, places him above ſome of or that thing is true in philoſophy, but falſe 
thoſe rules; I fay, ſome, for I ſay not above in divinity, or on the contrary : as for inſtance, 
all thoſe rules of Juſtice, which oblige all in- that a virgin, continuing ſuch, may have a 
ferior beings, without excepting the greateſt child, is looked upon as an article, which theo- 
and moſt abſolute monarchs themſelves. I will logy afferts to be true, and philoſophy pro- 
not give examples of his power of pardoning nounces impoſſible. But the objection is ground- 
or remitting penalties, which is but a relaxing ed upona miſtake, which might have been pre- 
of his own right; but will rather give an in- vented by wording the propoſitions more wa- 
ſtance in his power of afflicting and extermi- rily and fully. For though we grant, that phy- 
nating men, without any provocation given {ically ſpeaking, it is falſe, that a virgin can 
him by them. I will not here enter upon the bring forth a child; yet that ſignifies no more, 


controverſy de jure Dei in creaturas, upon than that, according to the courſe of nature, 
what it is founded, and how far it reaches. fuch a thing cannot come to paſs; but ſpeaking 
: | 6 © 


F095; HL. -- | abſo- | 


e 

ſthe effeck to mere phyſical agents, it may ſale⸗ 
2 Andie that a virgin Thould be a mother, For 
-* why ſhould the author of nature be confined to 
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A man, as well ag at the 


they ſpeak,) will, if upheldby no other 
5 file 4 water, is a truth in natural philolophy z reaſon. 
1 ii 
_ acknowledgment of a God, it is not repu 
> to ns that, if God 
his power, he 
41 either 
to the agents, whatever they 


dhe air, though this thin body muſt > that are Jo much the put 5.0! 
far leſs, than water would, to the ſuſtaining it that no perſonal diſability,” prejudice, or fault, 
EG ARA Oo "anole 


4 5 loft. 3 T RE: op En ly 


4 þ 
higher than wy 


even on this occaſion he ſeruples not to 
this ingenious and wary acknowledgment, 


without a valley, nor that the a 


& and ] fay only, that ſuch thin 
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be denied, that philoſophy. pronounces it in- 


the ways of Working of N and finite 
agents? And to apply the anſwer to the divines, 


_ that hold, the opinion_I oppoſe, I ſhall de- 
© ©. mand, Why Go 


: 


{tance of a man he forme 


1 85 in 


with - holding his concourſe 


ng. or by. this or that 
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5 b that cauſe ſion by cuſtom, e &c. our 
gravity in bodies, or perhaps by other ways un- paſſions, vices, and 0 

1 As to us ; ſince a vigorous loadſtone may, things, have fo e 
as I have more than once tried, keep a piece on 
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AC SEAS | 
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e REQONCILEABLENESS Part] 
whether all of one ſeck or of more 


& 


Ir vou will allow. me to borrow a ſchool- 
phraſe, I ſhall expreſs this more ſhortly by ſay- 
ing, I diſtinguiſh between-reaſor\ in aoltrafo, - 
wt in concrete. To clear this matter, we 

may conſider, that whatever you make the 
faculty of reaſon to be in itſelf, yet the ratio- 


may not out, of the ſubſtance cinations it produces are-made by men, either 
_ - of a woman form a man, without the help of fingly reaſoning, or concurnng in the ſame ra- 
inning of the fub- tiocinations and opinions and e 


onlequently, 


1 a woman without if theſe men do not make che beſt uſe of their 
the concurrence of a, woman ? And ſo that reaſoning faculty, it will not be 

iron, being a body far heavier (in pecie, as what thwarts their ratiocinations, mult likewiſe 
| body, thwart the principles or the diftates of right 


neceflary, that 


For man having a will and affections 


hyſicks themſelves lead men to the as well as an intellect, though our dijudications 

and tenents ought indeed (in matters ſpecula- 
leaſe to interpoſe tive) to be made and pitched pon 

Elie caſe) make biaſſed ynderſtandings; yet reall 


by our un- 
yet really pur intellec. 
prejudices, or prepoſſeſ- 
not how many other 
{ſwaying an influence 
em, that there are very few concluſions, 


efles, or our 


of iron, which it touches not, iro in that we make, or opinions, that we eſpouſe, 


con 


has with great wit and noleſsapp 
tO ery” the” Rhee | 


this naturaliſt, 


and 
that in a private letter; For my part, ſays 
&« he, 1 think we ought never to ſay of wy 
& thing, that it is impoſſible to God. For all, 
ze that is true and good, being dependent on 


« and two ſhall not make three; but I ſay 
only, that he has given me a ſoul of ſuch a 
nature, that I cannot conceive a mountain 
< one and of two ſhall not make three, &c. 
| | gs imply a con- 
e tradictioh in my conception.“ And conſo- 
nantly to this, in his Principles of Philoſophy, 
he gives, on a certain occaſion, this uſeful cau- 
tion, —2uod ut ſatis tutd & fine errandi peri- 


culo, apgrediantur, ed nobis cauteld eft utendum, 
ut ſemper quam maxime recordemur, & Deum 
 autorem rerum eſſe infinitum, & nos omnino finitos. 


SECTION 1v. 


FN the next place, I think we ought to dit 


1 tinguiſh between reaſon conſidered in itſelf, 
and reaſon conſidered in the exerciſe of it, by 
this or that philoſopher, or by this or that man, 


bute that are ſo much the 


pure refults of our reaſon, 


who THIS I have elſewhere more any dif: n te 
zuſe attempted courſed of on another occaſion ; where 
fe aalen bühren; hve bers propoſing, fees i 1 ile mat 
or the modern philoſophers; have been propoung, do 
ſay, that aſcribes ſo great a reach a great Ned] Farther 
power to matter and motion, was ſo far from, aware. of. For not only whole ſects, whether 
thinking, that what was impoſſible to them, 
muſt be ſo to God too, that, though he were 
urged by a learned adverſary with an argument, 
as likely as any to give him a ſtrong tempta- 
tion to limit the omnipotence of God; ha 


than you may be 
in religion or philoſophy, are. in many caſes 


ſubject to prepoſſeſſions, envy, ambition, in- 


tereſt, and other miſleading things, as well as 
ſingle perſons ; but, which is more conſiderable 


to our preſent purpoſe, the very body of man- 


ee his all-mightineſs, I dare not ſo much as fay, 
that God cannot make a mountain without 
* a valley, or cannot make it true, that one 


egate of 


kind may be embued with 


I prejudices, and er- 
rors, and that from their child! 


, and ſome 


alſo even from their birth, by which means 


they continue undiſcerned, and conſequently 
Tuts you will think an accuſation as bold 
as high; 65 to let you ſee, that the philoſo- 
phers, you moſt reſpect, have made the ſame 
obſervation, though not jed to the ſame 
caſe, I muſt put you in mind, that Monſieur 
Des Cartes begins his principles of philoſophy 
with taking notice, that, becauſe we are born 
children, we make divers unright judgments of 
things, which afterwards are wont to continue 
with us all our lives, and prove radicated pre- 
Judices, that miſlead our jud ts on ſo many 
occaſions, that he elſewhere tells us, he found 
no other way to ſecure himſelf from their in- 
fluence, but once in his life folemnly to doubt 
of the truth of all, that he had till then believed, 
in order to the mon his former di- 
judications. But I remember, our illuſtrious. 


Verulam warrants a yet further prejudice againſt | 


many things, that are wont to be looked on 45 
the ſuggeſtions of reaſon. For having told us, 
that the mind of man is beſieged with four dif- 
fering kinds of idols or phantaſins, when he 
comes to enumerate them, he teaches, that 
there are not only ſuch, as men get by mo 


dre I Diner 


well as judicioully endeavours to remove. 
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ment, ſtudies &c, but ſuch as he calls idols 


rticularly dif- 
the intellect 


quieſce, it does always tend further and further; 


to which he adds divers other innate preju- 
dices of mankind, which he W as 


Now, if not only ſingle philoſophers, and 
ge but the whole body of mankind 
be ſubject to be ſwayed by innate and unheeded 

prejudices and proclivities to errors about mat- 

ter, that are neither divine, nor moral, nor 
political, but phyſical, where the attainment 
of truth is exceeding pleaſant to human na- 
ture, and is not attended with conſequences 


ful to it: why may not we juſtly ſuſpec 
not only this or that philoſopher, or N 
ſect; but the generality of men, of having 


Jome {ſecret propenſities to err about divine 
things, and indiſpoſitions to admit truths, 
which- not only detect the weakneſſes of our 
nature, and our perſonal diſabilities, and there- 
by offend or mortify our pride and our ambi- 
tion, but ſhine into the mind with ſo clear, as 
well as pure and chaſte a light, as is proper 


both to diſcover to ourſelves and others our 
- vices and faults, and oftentimes to croſs our 


_ deſigns and intereſts ? 
_ AnD to this 


* 


ſe we may take notice, 


Bacon obſcrves to beſiege, or pervert men's 
judgments in reference og natural, may 
probably have the ſame kind of influence (and 
that much ſtronger) on the minds of men in 
reference to ſupernatural things. Thus he 
takes notice, that if ſome things have once 
pleaſed the underſtanding, it is apt to draw all 
others to comport with, and give ſuffrage to 
them, though perhaps the inducements to the 
contrary belief be either more numerous or 
more weighty. He obſerves alſo, that man is 
apt to look upon his ſenſes. and other percep- 
tions as the meaſures of things, and alſo that 
the underſtanding of man is not ſincerely diſ- 
poſed to receive the light of truth, but receives 
an infuſion as it were of adventitious colours, 

that diſguiſe the light) from the will and af- 
fections, Which makes him ſooner believe thoſe 
things, that he is deſirous ſhould be true, and 
reject many others upon accounts, that do no 
way infer their being falſe, Now if we apply 
theſe thirgs to divine truths (to which it were 
well they were leſs juſtly applicable) and con- 
ſider, that in our youth we generally converſe 
but with things corporeal, and are ſwayed by 
affections, that have them for their objects, 
we ſhall not much wonder, that men ſhould 
be very prone, either to frame ſuch notions of 


in 8 


our underſtanding 


tholic 


] 


which is ſich, that if we believe the facred 


ſtory, even Adam in paradiſe affected to be 
like God, knowing and evil; we ſhall 
much marvel, that almoſt every man 
ar makes the notions he has enter- 
tained already, and his ſenſes, his inclinations, 


519 


and; his intereſts, the ſtandards, by which he 


eſtimates and judges of all other things, whe- 


ther natural or revealed. And as Heraclitus 


ledge of natural things in the microcoſm, 
that is, himſelf, and not in the macrocoſm, 


the world ; ſo we may juſtly complain, that 


men ſeek all the knowledge, they care to find, 
or will admit, either in theſe little worlds them- 
ſelves, or from that great world, the univerſe ; 


but not from the omniſcient author of them 
both. And laſtly, if even in purely phyſical 
things, where one would 


that rational beings ſhould ſeek truth with any 
other deſigns than of finding and enjoying it, 

| s are ſo univerſally biaſſed, 
and impoſed upon by our wills and affections; 
how can we admire, eſpecially if we admit the 
fall of our firſt parents, that our paſſions and 
-intereſts, and oftentimes our vices, ſhould 
-pervert ourintellefts about thoſe revealed truths ; 
divers of which we diſcern to be above our 
comprehenſions, and more of which we find 


to be directiy contrary to our inclinations? 


SECT. V. 


* ND now it will be ſeaſonable for me to 
that divers of thoſe very idols, Which my lord 


great 


tell you, that I think, there may be a 
difference betwixt a thing's being con- 
trary to right reaſon, or ſo much as to any 
true philoſophy, and its being contrary to the 
received opinions of philoſophers, or to the 
e N or concluſions of this or that ſect of 


Fox here I may juſtly apply to my preſent 


rpoſe what Clemens Alexandrinus judiciouſly 
ſaid on another occaſion, that philoſophy was 
neither Peripatetical, nor Stoical, nor Epicu- 
rean, but whatſoever among all thoſe ſeveral 
parties was fit to be approved. | 

AnD indeed, if we ſurvey the hypotheſes 
and opinions of the ſeveral ſects of philoſo- 
phers, eſpecially in thoſe points, wherein they 


| OE ones, that every man ſought the 
Ae 


not think it likely, 


hold things repugnant to theological truths, 
we ſhall find many of them ſo ſlightly- ground- 
ed, and ſo diſagreeing among themſelves, that 


a ſevere and inquiſitive examiner would ſee 
little cauſe to admit them upon the bare ac- 
count of his being a philoſopher, he 
did not ſee any. to reject them upon the ac- 
count of his being a Chriſtian, And in parti- 
cular, as to the Peripateticks, who by invading 
all the ſchools of Europe (and ſome in Aſia 
and Africk) have made their ſe& almoſt Ca- 

and have produced divers of the fa- 
mous queſtioners 87 


Chriſtianity in the laſt age, 
and 


i Ser Feng 


8 
4 ” 


BT ror Gena 
citouſty confuted; upon which ſcore I Pre. 


Sour 


expect I ſhould. deſcend to 


the notion of an incorporeal ſu 
creation of the world, or the immo 


either of new truths, or old errors. 
nourable member of the Royal Societ 


how little their repugnancy to his 
of natural philoſophy ought to affright- us 


apace undeceived, as to many of their doctrines, 


| "ck were as confidently: taught and believed 


for mamy ages, as thoſe, that are repugnant to 
our religion; and there is now ſcarce any of 


the modern philoſophers, „ 


the free uſe of bs ate, who believes any 
No} longer, 


that there is an element of fire lodged 
under the ſuppoſed ſphere of the moon; that 
'heaven-conſiſts of ſolid orbs; that all celeſtial | 
bodies are ingenetahle and incorruptible; that 
the heart, rather than the brain, is the origine 
of nerves ; that the torrid zone is uninhabi- 
table; and I know not how many other doc- 
trines of the Ariſtotelians, which our Corpuſ- 
cularian Philoſo N think ſo little worth be · 
ing believed, would cenſure him, 
em worthy to be ſoli- 


ſume you will allow me to leave thoſe, and 


divers others, as weak Peripatetick conceits, to. 


; fall by their own groundleſsneſs. 

you will tell me, chat che Epicureant, 
ow the Somatici, that will allow nothing but 
body in the world, nor no author of i it but 


Chance, are more formidable enemies to reli- 


2 than the Ariſtotelians. And indeed 1 


. think they are ſo, but they may 
well be ſo, without deſerving to have any of 


their ſects looked 1 as philoſophy itſelf, 
there being none chem, that I know of, 
that maintain Inconſiſtent. with 


Chriſtianity, that 1 think may not be made 


appear to be alſo repugnant to reaſon, or at 
leaſt not demonſtrable. by it. Tou will not 
particulars, eſpe- 


cially having expreſsly gout againſt 50 
E hypotheſes of the origine of the 


world in another paper; and therefore, I ſhall 
obſerve to you in general, that the [Carteſian 
philoſophers, who lay aſide all ſupernatural 
-revelation in their inquiries into natural things, 
do yet both think, and, as to the two firſt of 
them, very plauſibly prove, the three grand 


Principles of Epicurus, that the little bodies he 


calls atoms are indiviſible, that they all have 
their motion from themſelves, and, that there 


is a vacuum in rerum 1 to be as repug- 


nant to mere reaſon, as the 5 wag think 


nce, or the 
rtality of 


the ſoul. And as for che new Somatici, ſuch 


as Mr. Hobbes (and ſome few others) by what 
I have 
to forſake any thing, that I looked u 


et ſeen of his, I am not much tempted 
pon as a 
truth before, even in natural philoſophy itſelf, 
upon the ſcore of what he (though never ſo 
confidently) delivers, by which hitherto I ſee 
not, that he hath made any great diſcovery 
An ho- 
hath 
elſewhere purpoſely ſhewn, how ill he has 
proved his own opinions about the air, and 


- ſome other phyſical ſubjects, and how ill he 
has underſtood and oppoſed thoſe of his adver- 


ſary. But to give you in this place a ſpecimen, 
inciples 


en thoſe theological doctrines they con- 


have it upon the 


maxim hs his whole phyſicks, that porhing 
is removed but by a Body contiguous and 
' moved; it having been already ſhewn (by the 
gentleman newly mentioned) that, as to the 
next to it, Which is, that there is no va. 
cuum, whether it be true or ws! he has 
12 5 5 1 
e no body can eaten be moved but WA 
ly contiguous and moved, as Mr. Hobbes 


teaches demand, how chere comes to be lo. 
cal motion in the world? For, either all the 
3 of matter, that compoſed the univerſe, 
motion belonging to their nature, which 
the Epicureans affirmed for their atoms; or 
ſome parts of matter have this motive power, 
and ſome have not; or elſe none of them have 
it, but all of them are naturally devoid of mo- 
tion. If it be granted, that motion does natu- 
rally belong to all parts of matter, the diſpute 
is at an end, the conoeſſion quite overthrowing 
the hypotheſis. If it be fad, that naturally 
ſome portions of matter Have: motion, and 
others not, then the aſſertion will not be uni- 
verſally true: for though it may hold in the 
parts, that are naturally moveleſs, or quieſcent, 
yet it will not do ſo in the others, there bein 
nothing, that may ſhew/ a g 
body, to which motion is natural ud not 
be capable of moving. without being put into 
motion by another contiguous and moved. 
And if there be no body, to which motion is 
natural, but every body needs an outward mo- 
vent, it may well be demanded, how there 
comes to be any thing locally moved in the 


world? which yet conſtant and obvious expe- 


rience demonſtrates, and Mr. Hobbes himſelf 


cannot deny. For if no part of matter have 


any motion but what it muſt owe te another, 
that is contiguous to it, and being itſelf in mo- 
tion, impels it; and if there be nothing but 
matter in· the world. OW can there come to be 
any motion amon dug dies, fince they neither 
core of their own nature, nor 
can receive it from external agents? If Mr. 
Hobbes ſhould reply, that the- motion is im- 
preſſed upon any of the of the matter by 
God, he will fay that, which I moſt readily 
-grant to be true, 'but will not ſerve his turn, if 
he would ſpeak congruouſſy to his own hypo- 
theſis; For I demand, whether this ſupreme 
Being, that the aſſertion' has recourſe to, be a 
-corporeal or an incorporeal ſubſtance ? If it be 
the latter, and yet be the efficient cauſe of 
motion in bodies, then it will not be univer- 
 fally true, that whatſoever body is moved, is 
ſo by a body contiguous and moved. For, in 
our ſuppoſition,” the bodies, that God moves, 
either immediately, or by the intervention of 
any other immaterial being, are not moved by 
a body contiguous, but by an incorporeal ſpi- 
rit. But becauſe Mr. Hobbes, in ſome writings 
of his, is believed to think the very notion of 


an immaterial ſubſtance to be abſurd, and to 


involve a contradiction; and becauſe it may be 


ſubſumed, that if God be not an immaterial 


ſubſtance, he muſt by conſequence be a mate- 
rial and corporeal one, there being no medium 
SIE; or third ſubſtance, that is _ - 
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TE = ang bug, Tanſwer, thas, if enn Wend 


6 that. Mr. Hobbes's deity be a der TE 
the fame difficulty, will recur, 5 5 L urged: be- 
fore, For this body will not, by Mr.Hobbes's' 
2 ling or thipking it divine, ceaſe to hea et 
body àpd, conſecquently a portion of divine 


matter Will not be able to move a portion of 


dur mundane. matter, Without it be itſelf con. 
1 NY Ine Which it cannot be, but 
We by. another portion of divine matter, ſo quali- 
ged to - Impreſs. a motion, nor this r bot 
by another portion. e gt) W 
Au p beſides that it will 5 a lange 

1 e in rendering Hig: Lene cauſes of 
BY 6 els an expedient be found, to teach 
us how to diſtingui grooms the mundane | 
les from the divine, (which will perhaps 

Wh prove no eaſy. taſk ) I ſee not yet, how this 
as corporeal deity, will make good the hypotheſis 
ILexkamine. For 1 demand, how this divine 
matter comes to haye this local motion, chat is 

5 aſcribed to it t. It it be anſwered, that it hath 
it krom its own nature, without any other 

; cauſe, ſince the Epicureans affirm the ſame of 

| their atoms, or merely mundane matter, I de- 
| 1 how the truth of Mr. Hobbes opinion 
Wil 


| appear to me, to whom it ſeems as likely 
y the phænomena of nature, that occur, that 
5 mundane matter ſhould have a congenit mo- 
tion, as that any thing, that is corporeal, can be 
< God, and capable of moving it; which to be, 

it mull for aught we know, have its fub- 
liſtence divide d. into as many minute parts, as 
there are co e and particles in the world, 

that move ſeparately from their neighbourir 
ones. And, to draw towards a concluſion, 1 
lay, "that theſe minute divine bodies, that thus 
moved thoſe. portions of mundane matter, con-, 
cerning which Mr, Hobbes denies, that they can 


be \ moved but by bodies . contiguous, and 


W Irioe⸗ 


evident by its own light,) that bee! n6 om. 


petent reaſon to admit it. 

L expect your friend ſhould hire eppoſt te to 
har I have been ſaying, that formerly recited 
ſentence, that ĩs ſo commonſy employed in the 
ſchools, as well of divines as of Philoſophers : 4 
that ſurh on ſuch an opinion is true in divinity, 
but falſe in philoſophy ; or, on the contrary; 
philoſophucally true, but theologically falſe. 

pon what warrant thoſe; that are wont to 
employ ſuch expreſſions, ground their practice, 
I leave to them to make out; but as to the ob- 
jection itſelt, as it ſuppoſes theſe ways of ſpeak- 
ing to be well grounded, give me leave to con- 


ſider; that ee may ſignify two ae | 


which I take to be very differing. 


Fon, firſt, it is moſt commonly employed 


to ſignify a ſyſtem, or body of the opinions, 
and other doctrines of the particular ſect of 
thoſe philoſophers, that make uſe of the word. 
As when an Ariſtotelian talks of philoſophy, 
be uſually means the Peripatetick, as an Epi- 


curean does the RO or a modi the 


Platonick. 8. > 


Bur we may allo, in 2 anves-general, and 
no leſs juſt acception of the term, underſtand 
by philoſophy, a comprehenſion of all thoſe 
truths or doctrines, which the natural reaſon of 
man, freed from prejudices and partiality, and 
aſſiſted by learning, attention, exerciſe, expe- 
riments, &ci can manifeſtly make out, or, by 


neceſſary conſequence | ure from dle cnn 


if 


certain principles. 


Tu is being briefly oremiſil; I muſt; in the 


next place, put you in ow of what I formerly 


obleryed to. you,” that many opinions are main- 


tained. by this, or that ſect of Chriſtians, or 
perhaps bythe divinity- ſchools of more than one 
or two ſects, which either do not at all belong 
to the Chriſtian religion, or, at leaſt, ought not 


| moved, theſe 1 ſubſtances, I ſay, are, to be looked upon as parts of it, but upon ſup- 


according to che ſition, true bodies, 
and yet are moved themſelves, not by bodies 
contiguous. and moved, but by a motion, which 
muſt be innate, derived or flowing from their 
very eſſence or nature, ſince no ſuch body is pre- 
tended to have a being, as cannot be referred 
as a portion, 4 5 the mundane, or the di- 

vine 1 rt, ſince local motion is to 
be found in one, if not in both, of theſe two 
hg it m => be natural to (at leaſt: ſome 
parts of) one of them in Mr. Hobbes's hypo- 

cell Y for, though he ſhould, grant an imma- 

. being, Net it could not produce a motion 
in any body, ince, according to him, no body 
bi be: OY but by another body contiguous 

and moved. 


* 8 * TY , 


As then to this grand poſition of Mr. Hobbes, 
though, if it, were cautiouſiy propoſed, as it is 
by Des Cartes, it may perhaps be ſafely: ad- 
becauſe a the firſt 
| 3 2 that ſet matter a moving, and the 
conſervation of motion once began; to come 
from God; yet, as it is crudely propoſed by 
the favourers of Mr. Hobbes, i 
from ſeeing, any fuch cogent proof for it! as 
were to be withed for a principle, on which he 


. ſo much, (and which Ne is not at all 
FO HE oi” | 


4 


am ſo far 


poſition, that the philoſophical principles and ra- 
tiotinations, upon which, and not upon expreſs 
or mere revelation, they are preſumed to be 
10% 036 are agreeable to right reaſon. 
ND having premiſed theſe two things, I 
now anſwer more directly to the objection; 
that, if philoſophy be taken in the firſt ſenſe 
above-mentioned, it's teaching things repug- 
nant to theology, eſpecially taking this word 
in the more large and vulgar ſenſe of it, will 
2 ntly conclude any thing againſt the 
hriſtit religion. But, if philoſophy be taken 
in pep latter ſenſe for true philoſophy, and di- 
vinity only for a ſyſtem of thoſe articles, that 
are clearly revealed as truths in the ſcriptures ; 
I ſhall not allow any thing to be falſe in philo- 
ſophy ſo underſtood, that is true in divinity fo 
explained, till I ſee ſome clearer proof of it, 
than I have yet met with. I have had occa- 
hon in the foregoing diſcourſe,, to ſay ſome- 
thin 
—＋ and in the following part of this let- 
ter, I ſhall have occaſion to touch upon it a- 
gain: and therefore I ſhall now ſay but this 
in ſhort, that it is not likely, that God, be- 


that may be applied to the point under 


ing the author of reaſon as well as revela- 
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ny is aſeribed, is able to know and to do many fically explain, both how an immaterial fu 
4 — NE _ 7 _ and excita the motions'of à body, and yet not 
can perſarm. 
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mit, in caſe it ſhould be 


account ef mere Wel of metaphyſical truths to conceits, 
cover or embrace. e e e ſuch a phi- E deſerve that name, and to 
loſopher would. indeed reject ſame of the park which a rigid philoſopher would 3 


4 that of nonſenſe more = Fi 
erefore 


, that the ar- echo * 15 natural gre lloſo- 
to divine —— themſelves do and 2 == 
ir kind. For 1 | e⸗ 


* it 
2 prot 


to —.— we need 5 
—— bur — ther . ſelves, Gwe wie 
5 3 the foul and body in'man. For who can phy- 


more things, than we can explicate how he can ftance ſhould be able to guide . 


be able to produce motion in it (as by dead 
a . great faintneſſes, &c. it appears the 
I cannot, ) and, Which is far more difficult, 
how an incorporeal ſubſtance ſhould receive 
ſuch impreffions from the motions of a body, 
a5 to be thereby affected with real pain and 
* 


8 
ic, lab rher, that is wont to be accuſed 5 


* 


other- 
not "taken notice of, ate perhaps no Icfs 
ficult to be conceived and accounted” for. 

how can we comp 


be gate ſuch an intimate union bet wirt 
1 it pleaſes, 


ir 
pollibly have Se wb or ir that Sende, yet, 


or faſten to it that, which has no body, on 
which they may take hold.” And 1 


explicate, how theſe ſo differing betas come to 
be united, as how they are kept from parting 
at pleaſure,” both the one and rh other bein 

to he reſolved into the mere appointment 


God. 


modus of this conjunction berwixt the rational 
ſoul and the human body, it be faid, as it is 


by the Epicureans, that the former is but 2 cer- 


tain contexture of the finer and moſt ſubtle 


| of the latter, the former ed ab- 
Faſenel of the union betwixt iy Propoſ 


| body will indeed be ſhifted off; but it will be 
by |a'dodtrine, that will not much relieve us. 
E thoſe, that will allow no foul in man bu but 

what is corporeal, have a m to 

that 1 doubt they will always leave 1 tro 


For of ſuch I defire, that they would explain 


to me, (who know no effects, that matter can 
roduce, but by local motion and reſt, and 
them ſuppo 


ſe it as fine as 


trive it as well as they can) can make fyllo- 
giſins, and have conceptions of univerſals, and 


invent ive ſciences and demonſtrations, 


and in a word do all thoſe things, which are 
done by man, and by no other animal; and 


he, that ſhall intelligibly explicate to me the 


modus of matters, framing theories and ratio- 


cinations, Will, I confeſs, not only inſtru me, 
but ſurprize me 5 

Ax p now give me leave to make this ſhort 
reflection on What has been ſaid in this ſection, 
compared with what formerly I faid in the 
firſt ſection; that if on the one hand we la 
aſide all the irrational opinions, that the ſchool- 


men and other bold writers have unwarranta- 


bly fathered on Chriſtian religion, and on the 
other hand all the erroneous. conceits repug- 
nant to Chriſtianity, which the ſchoolmen and 
others have proofleſly fathered upon philoſo- 
y, the aul contradictions betw-ixt ſolid 
winity and ee will appear to be 
but few, as I think the real ones be found 
to be none at all. 


SECTION: TY 


IHE next conſideration. 3 ſhall — 
1 is, that a thing may, if ſmgly or 
de conſidered; appear unreaſonable, which 
yet may be very credible, if conſidered as a 
part of, or a manifeſt conſequence , from a 
doctrine, that is highly fo. 

Or this I could give you more inſtances in 
ſeveral aris and ſciences, than I think fit to be 


TY os wet which, 5 | his 
IE 
a, that thete ſhould" 


. AG Sener an he ping the * —4 


ſoul and the 
w ee of too unqueſtionable truth; (for 1 


were atteſted but 
neſa, they would be judged incredible, but we 


nces of it,) how mere matter, (let 
pleaſe, and con- 


1 7 boi: 47 9 If $16 05 5 


22 — — ſhall content 


| nakedly propoſed ſcems very incredible. But 
becauſe aſtrone mers very ſkilful in their 


art have; by finding che fernidiameter of the 


| earth, and obſerving the paraltaxes 
| ſhew, chat it is full as difficult, phyfically to "conchid 


of the pla- 
nets, proportion of theſe three 
bodies to be fuch as has been mentioned, or 


* thereabout, even leamed and judicious men of 
all forts, (philoſophers, divines, and others,) 
think it not eredulity to admit what they af. 
And'if to avoid the nh bf Fol firm. 


So de relations of earthquakes, that have 


reached divers hundreds of miles; of eruptions 
of fire, that have at once overflown and burned 


vaſt of land; of the blowing u of 


mountains by their own fires; of the ing 


up of new iſlands in the ſea itſelf, and other 

what work ' ignorance and ſuperſtition 
have made about other prodigies:) if they 
by flight and ordinary wit- 


not to believe them,” when the relations 


are atteſted with ſuch circumſtances, as make 


the e as ſtrong, as the things arreſted 


ace 


Ir ever you have conſidered, what dag 
metricians teach the 


upon 
fixteenth propoſition of the third book of Eu- 


clid, (which contains a theorem about the tan- 


gent, and the circumference of a circle,) you 
cannot but have taken notice, that there are 
ſcarce greater paradoxes delivered by philo- 
ſpphers or divines, than you will find aſſerted 

xetricians themſelves. And though of 


late the learned Jeſuit Tacquet, and ſome ri 


mathematicians, have queſtioned divers of thoſe 
things, yet even what ſome of theſe ſevere 
examiners confeſs to be geometrically demon- 
ſtrable from that propoſition, contains things 


fo ſtrange, that philoſophers "themſelves, that 


are not well acquainted with that propoſition 
and its corollaries, can ſcarce look upon them 


as other than incomprehenſible, or at leaſt in- 


credible, things; which yet, as improbable as 


they are conſidered in themſelves, even rigid 


demonſtrators refuſe not to admit, becauſe they 
are legitimately deducible from an acknow- 
ledged truth. 

Anu p ſo alſo among the magnetical phæno· 


mena there are divers things, which; being na- 


kedly ; muſt ſeem altogether unfit to 
be believed, as'indeed having nothing like them 
in all nature; whereas thoſe, that are verſed in 
magnetick philoſophy, even before they have 
made particular trials of them, will look upon 
them as credible, becauſe, how great paradoxes 
ſoever they may ſeem to others, they are conſo- 
nant and conſequent to the doctrine of magne- 
tiſm, whoſe grand axioms (from what cauſe 
were magnetifms are to be deriv'd) are ſuffi- 
ciently 


; * 
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any manifeſt cauſe, 
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Ve, * one — e loadſtone ſhould. 


1 ſame needle from it; and that the needle in 
a ſcaman's 
many; hundred leagues (through differing. cli- 
mates, and in ſtormy weather) without varying 
its declination, may, upon a ſudden, without 
at ſome part of the 
hotiaon ſeveral whole degrees diſtant from ag 
= pointed to before. To which m 
re be 
Wings. Which either others or 1 have. tried 
about magne dies ; but:L;ſhall hereafter 


1 occaſion 10-ke-yoticn of ſome. of n ey 


in a fitter 


or clearly deduced from ſcripts 
gainſt, s a thing, which it is not reaſonable to 


we tmuſt not only conſider, whether, if 


it were not delivered in that book, we ſhould 
- vpon its own ſingle account think it fit or un- 


Eb to be believed but whether or no it is 
o — that it ĩs more fit to be believed, be 
_ ++ that all the proofs, chat can be. brought for the 


.-of; the ſeripture, are are to be rejected, 
than that this thing. which comes magifeſtly re- 
commended to our belief by that authority, is 


by that authority, 


Lene itſelf Wants of the full authority of the 
ſoripture, to impoſe. it on our aſſent. 

Prxnars it will proc e what 1 have laid 
the better reception, if I add a couple of teſti- 
monies not of any modern bigots, no, nor of 
ay devout — 2 but of two 


haue been thought eee ſubtle reaſoners, 


and na leſs rigid IS « of ca ieee 40 
Ger admit A tv; 
Tus firſt . 1 ſhall alledge,) i is alba con- 


feſſion of Socinut, who in his ſecond epiſtle to 
Auras DuditHius, ſpeaks thus: Jam verd ut 


rem in pautu conferam, quod ad mens aliorum- 
ve opiniones, Jud novitatis pre: 4 65 ferunt ſpeciem, 


attinet, mibi ita videtur; ſi detur „ſeripturam 
ffacram eus eſſe: authoritatis, ut. alle modo ei 
contradict peſſit, ac de interpretalioue illius om- 
nis duntaxat fit ſcrupulus, (which - he allows) 
nibil, utut veriſimile aut rut ione concluſum vi- 
deater, afferri contra eas poſſit, quod ullarum fit 


_Dirjum,  quotiefeunque ille ſententiis atque ver- 


Bis jllius libri aut rationibus liquids inde deductis 
probate atque uſſertæ furrint. Which confeſſion 
of Socinus is ſurpaſſed by that of his champion 
Smalkius, to be produced elſewhere in this pa- 
The other paſſage I met with in the ex- 
s Cartes's.| principles of 
philoſophy, where iFourka of the either in- 
finite or indefinite diviſion of che particles of 
matter, which is neceſſary to make them fill 
exactly all the | differingly igured ſpaces, 
through which varidus motions do ſometimes 
make them paſs; he confeſſes, as he well may, 


clar percipimus illam neceſſario. Haul ex nalu- 

ra materig.nohis evidentifſume cen, &c.] 
after having been carried 
7 0 as pertinent, 

four Particulara, hi whi 
ſome meaſure 1 imp Fed. in i 
conſideration, yet 1 to be diſtine ly -1 in- 
jap here, bath for. their f importance, and 


added divers other ſcarce Ne ; 
firmed by the.proofs. 1 
them. of theſe the Arſt Hall be this; that we 
muſt not. 5 conclude a thing to be con- 
ttary to reaſon, becauſe. learned. 1 
Wu 1883 when fomneahingdelirredio, even complain, that hey, wh Fel 
re, is objected. a: to comprehend; it, provided 


A bh e jth the 


of the 5 — 
but by the ext teſtimony of ha witneſs, | 
© to be admitted: I ſay, “ ie re- 2 10 
if the thing be not clearly delivered in.ſcripture, is 
or be not clearly and cogentiy deduced thence, 


ſo far as that clearneſs 9) wanting, ſo far the that we clearly diſcern ſufficient. reaſon. to be- 


extrinſick motives we have to 


thing in the nature o that ching, Which does 
modern authors of ſects, and who in their kinds 1534 


there are other things, Which, though they be 


cn pon cx ing as any 
udes : Et quamvis, Po od indefinita 
— diviſo, cagitatione comprebendere nequeamus, 
non ideo tamen debemus dubitare, quin fiat, quia 


k 


Ax d in this place it may be Jealonable, as 
| * notice of three or 


* they de in 
e former general 


2 


becauſe they lle well be deduced as Ccotol- 
Erie from the foregoing diſcourſe, as be con- 
I ſhall add to each of 


ofeſs or 
Þ clearly 


> compe- 
tent proof, that it is true, and t the 2 be pri. 
mar 3 0 heieroclite. 1 F 
Fon it is not always neceſſary t to the making 
the belief of a 


1 that we have fuch 
ing believed as may 
and juſtly. abs s in ordinary caſes; 

ſince we. may be ſure of r oh of a thing, 
not only by arguments ſugg the nature 
ag itſelf clearly pe: 0 by us, 


at leaſt in our 12 be reaſonabl ToſpeRted t to 
himſelf deceived. And therefore it may in 
ſome caſes ſuff Wy — make our belief rational, 


5 we know. will not deceive us, and cannot 


eye, that a; Fan is true, whether that” reaſon 
ſpring. from the evidence and cogency of the 
leve, Or from 
the proofs ſuggeſted to us by what we know of 
the thing OED nay, though there be ſome- 


p and poſe our underſtanding. 
Tnar many things, that a yeyhard, and 
000 


wre a great attention, and a g judgment 
ny made out, Rene. HAH will be ma 
nifeſt from what J ſhall, within a page or two, 


note about diyers geometrical demonſtrations, 
Which require, belides a good ſtock of know- 
ledge i in thoſe 1 an rg invincible pa- 


rience, to carry ſo many t along i in one's 
mind, and go through with 725 + That alſo 


as. manifeſtly exiſtent, as thoſe newly mentioned 
can be demo tively true, are yet of ſo ab- 
{ha a kind, 5 it is exceeding difficult. to 

clear and ſatisfactory notions of their na- 
ture, we might learn, if we were inquiſitive e- 
nough, even from ſome of the moſt obvious 
things; ſuch as, for inſtance, matter and time: 
As to the former whereof, (matter,) though 
the world and our on bodies he made of it, 
yet the ideas, that are wont to be framed of it, 
even by the greateſt clerks, are incumbered 
with too great difficulties (forge of which I elſe- 
where mention) to be eaſily acquieſced in by 
conſidefing men. And as for the latter, (time,) 
though that juſtly celebrated ſaying of Auguſtine, 
S nemo ex me quergt, quid fit. tempus, Icio; fi 
querenti explicare velim, "neſcio ; ſeem in the 
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done ie honeys, that he could not propoſe an 


wont to be given; I ſcarce doubt, but he would 
look upon it as an unintelligible thing, and in- 


* 


 tercations among philc a choolme! 
are but little, i at all, inferior to thoſe about 
time. And I the rather chooſe to mention theſe 
| Inſtances of time and ſpace, becauſe they agree 
very well with what I. intimated by the ex- 
preſſion of primary or heteroclite things. 


To which may be referred ſome of thoſe 
things, that are called ſpiritual or ſupernatural, 
about which the . ſame _ conſiderations may 
have place, eſpecially by reaſon of this affinity 


between them, that when we treat of either, 
Tome proofs may, in certain caſes be ſufficient, 
in ſpite of ſuch. objections, as in other (and 
more ordinary caſes). would invalidate argu- 
ments ſeemingly as ſtrong as thoſe proofs. . 
Ie it be here objected, that I am too bold 
in venturing, without the precedence or autho- 
uy of learned men, to introduce ſo great a 
difference betwixt.. other things, and thoſe, 
which 1 call primary and heteroclite ; I anſwer, 
that I ſhall not ſolicitouſly enquire, whether 
any others have had the ſame thoughts, that J 
Propoſed; ſince,” whether they be new or no, 
they ought not to be rejected, if they be rational. 


Ap I have this .inducement to ſuppoſe, 


: n a 


that there ought to be in ſome caſes a great 


difference between them and other things, and 


conſequently between the judgments we make 
of the ways of arguing about them, and about 
other things 3 ſo chat they are exceeding dif- 
ficult, to be clearly conceived and explicated by 
our imperfect faculties, 28 that difficulty, 
apt to make what men ſay of them, though 


true, to be leſs ſatisfactory and acquieſced in, 


than things not more true or rational, ſuggeſted 
upon enquiries about ſubjects more familiar, 
Vork. II. 


. 


fering from the reſt of things; it is no wonder, 
that our limited and imperfect underſtandings 
ſhould not be able to reach to a full and clear com- 
prehenſion of them; but ſhould be ſwallowed up 


With the ſcruples and difficulties, that may be 


ſuggeſted by a bold and nice enquiry into 
things, to which there ſeems. to belong, in 


Jome. reſpect or other, a kind of infinity. 


Veo theſe, and other. conſiderations of 


kin to them, I count it not irrational to think, 


that things primary and heteroclite, as alſo by 
a parity of. reaſon, ſome things immaterial and 
ſupernatural, . may be ſufficiently . proved in 
their kind, if there be ſuch a poſitive proof 
of them, as would be competent and ſatisfac- 
tory, in caſe there were no conſiderable objec- 
tions made againſt the thing proved (eſpecially 
ſuppoſing, that, the aſſerted doctrine be not 


incumbered with much greater inconveniencies 


than the contrary doctrine, or than any other, 


? Papa concerning that ſubject:) nay, I 
5 5 ow not, why we may not, in judgi F 


0 
primary, and of , immaterial things, ſafely 


enough prefer that opinion, which has the 


more cogent poſitive proofs, though it ſeem 


liable to ſomewhat the greater inconveniencies; 


— 


becauſe, in ſuch. caſes, our underſtanding is 
gratified with what it moſt requires in all caſes, 
that is, competent poſitive inducements to aſ- 
ſent; and it is not confounded by the objec- 
tions, becauſe a diſability to anſwer them di- 


rectly, and fully, may very well proceed, ei- 
ther from the. too abſtruſe nature of the thing, 


ori the limitedneſs and weakneſs of our human 
Intellects. | 


Ap thus we may render a reaſon, why, 


when we diſcourſe of ſuch uncommon matters, 


we may ſometimes reaſonably acquieſce in 
proofs, in ſpight of ſuch. objections, as in 


ordinary caſes would be prevailing ones. For 
the things, about which theſe proofs are con- 


* 
F 


chooſe about them, we muſt admit ſomething, 


verſant, being primary or heteroclite, or of as 
fte a nature, as if they were ſo, it too 
often happens, that, what opinion ſoever we 


that is incumbered with great difficulties, and 


therefore will be liable to great objections, 
that perhaps will never be directly and ſatiſ- 


* 


N 


difficulties will not cogently evince the falſity 


ef 


* 


o 
* 


factorily anſwered. And ſince it may fare 
thus with us, where two oppoſite opinions are 
contradictory, we may conclude, . that thoſe 


of a theological opinion, which are but ſuch, 
that the ſame, or as great, may be objected 


againſt another, that either is manifeſtly or 


confeſſedly a truth, or which muſt neceſſarily 
be admitted to be ohe, if the contrary theolo- 
gical tenet be 9 8 to be one. 

8 2. 
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Mal ed forebrain, papel 
be afforded by "divers -geametricaf and other | 
 rnathernatical demonſtrations; ſome' « of which | 


remote, and f 
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x wg, die  raficination i. nat e, oe 

A will be found fitter to be” rejefted 

or diſtriſted, „e whole 0. 
y has procu ed Rich 4 


3. 1 de deduced from che fore 

ng diſcourſe, that it is not alrays dyainſt = 
to embrace an opinion, which may | 
bered witti a great di et 

the ſubjett be ſuch, e 


chem, that not only. # mah, that were of Pi 1 158 not either the fare Ihconvenichcies, 


_ Tate's tem 


„Who having aſked him, that or as 


great ones. The firſt part of what is ſaid 


„ what is truth? would not in this conſideration Will often follow from 


4 White to be ſatisfied about his enquiry, 


ſtay 


the ſuppoſition made it the precedent dif. 


wotild; before” he reaches half Gay to the end courſe. For thoſe thirig, that tender a doc. 


of the "demonſtration, or hr xt of the lem. tine of aſſertion difficult 


Woe diſcourag roceeding 
any Md bar e e om procee 
to carry along fiich a chain of in ferences in their 

3 
be coherent, "and all the 

jetr due tren 7 
pleaſe to 
ce 
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mote attention to dil 
Would em ploy in an! 


| And Des Gat Wi Vo ne eter gat; 


er 4s he was in this way, confeſſes, in a of that fort of things, 


b 


ws one of his, friends, that the folution 


as "coſt him no less than 


o 


tons. do indeed Teetii far ſhorter 

lp ay are, 

Ling je oy: 
55 1 


Which it may 


readily diſcern knows not, how clearly to make 
fs, chat Des Cortes, and fiſtency It 
1 to e- dom; both which he yet 
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ty och to paß for Chriſtian religion, 
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ers do find themſelves ene ble 


nd connection. need tut licele of tit 
of vin, 8 or object, 


Y 18 
men. need clearly diſcerii to comport 
then), than moſt men 3 elſe, that we alſo take for a truth, or 


be but referred to in the difficult to d 
| known and cewonftraed 3 en 
f agents, to be the 
to be com- niſcience; and the W Remonſtrants, 
o myſterious thi 


be conceived and 
explained; will eaſily fup the ics of 
it with objec i 
Au as for the 
kes notice; that the conſideration, to which it 


to diſcern, whethet the whole is annexed, "wil chiefly take place in that fort 


of opinions, that are ſpe wc) it; it will 
Fo it ii inſet emontcth, that if the ſu 

about which the opinion e 
ES een 
di t others are 1008 _ 
e either to the lame inconveniencies, or to others, 


eady in the firſt ary, 
rationally ny cn attributed, not to the un- 
iſonableneſs of the apiuon, but to forne- 
„that (as I intimated) 
be deduced from the precedent diſcourſe, 
unreaſonable to believe 
for a truth, which (I do 
inconſiſtent with, but) we do not 
t very well with ſome⸗ 


, that is one indeed; . 
"Tent be cee e 367 ng, and be 
late, Wl e . tg of _ 

Tux generality of our ph 


zh now, thoſt matliema- as 3 believe, that * 
ledge of all future contingencies; 
"becauſe that Euclid's elements à certain preſelence can conſiſt with the free- 


ern, that the N arorlgh are — — 
objects 5 = 


fubtile writer, confeſſes, that he 
out the con- 
gence, aud man's free- 
confeſſes to be truths, 
to acknowledge the former, 
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ough a very 


of God's 
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then in all relig 
2s they do, to be a free agent 


Deity to be infinitely perfect, and allow man, 


But 1 have made this ſection ſo prolix al- 
ready, that I muſt not enlarge on this third par- 


ticular. And therefore I ſhall ſhur it up with 


an acknowledgment of Des Cartes, which may 
be applied not only to it, but to almoſt all, 


in an epiſtle, that came not forth, till ſome 
years after the writer's death, ſpeaks thus to 
the philoſophical adverſary, to whom it is ad- 
drefſed': ©: As I have often ſaid, when the 
« queſtion'ts about things, that relate to God, 
«or to what is infinite, we muſt not confider; 


« what we can comprehend of them, (ſince 


we know, that they ought not to be compre- 
4 hended by us) but only what we can con- 


h his lit, 
te trac 
de Mag- 
hs Pyy- 
prietati. 


w% p. m 


«< ceive of them, or can attain to by any cer- 
« tain reaſon or argument. 


SECTION Wl. 


A ND now it is time to advance to one of 
the main confiderations I had to propoſe 


divine revelation, eſpe- 


ty 
cially that, which is contained in the books 


commonly called the Scripture. 


To clear and enforce this the better, I ſhall 


— 


invite you to take notice with me of the two upon the ſtone, from which it was ſevered, and 
from all its other 


| ſkilfully made ſpherical, this little magnetick 


following particulars ee  _ 

Wr may then in the firſt place conſider, 
that even in things merely natural, men do not 
think it at all irrational, to believe divers ſuch 


things upon extrinſecal proofs, eſpecially the 


teſtimony of the ſkilful, as, if it were not for 
that teſtimony, a d though born with 
ood” parts, and poſſibly very learned in the 
Nee or fon other particular philoſo- 
phy, would look upon as irrational to be be- 
lieved, and contrary to the laws of nature. 


Or this I ſhall give you ſome inſtances in the 


mena of the loadſtone, and particularly 


. ſuch as theſe ; that the loadſtone, though (as 
was above intimated) with one part it will 

draw, yet with another the ſame ſtone will re- 
pel the fame point of the fame excited needle z 


and yet at the ſame time be fit to attract either 


point of another needle, that never came near 


a loadſtone before: that though it be the load- 
ſtone, chat imparts an attractive virtue to the 


iron, yet when the load - ſtone is capped, as 


they called it, and ſo a piece of iron (and con- 
ſequently a diſtance) is interpoſed berwixt the 
ſtone and the weight to be raiſed, it will take 
up by many times more, than if it be itſelf ap- 
plied immediately thereunto, inſomuch that 


Merſennus relates, that (if there be no miſ- 


take, ) he had a load · ſtone, that of itſelf would 
take up but half an ounce of iron, which 


when) armed (or capped) would lift wp ten 
pounds, which, ſays he, exceeded the former 
weight three hundred and twenty times: that 
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a mariner needle, being once touched with a 


vigorous load-ſtone, will afterwards, when free- 
ly poiſed, turn it ſelf north and ſouth ; and if 


it be by force made to regard the eaſt and weſt, 
or any other points of the compaſs, as ſoon as 


it is left at liberty,/ it will of itſelf return to its 
former poſition : that a load-ſtone floating on 
water will as well come to, and follow a piece 
of iron, that is kept from advancing towards 
it, as, when itſelf is fixed, and the iron at li- 
berty, it will draw that metal to it: that with- 
out any ſenſible alteration in the agent or the 
patient, the load - ſtone will in a trice commu⸗ 
nicate all its virtues to a piece of ſteel, and en- 


able that to communicate them to another piece 
of the fame metal: that if a load-ſtone; 
having been marked at one end, be cut long- 
wiſe according to its axis, and one ſegment be 
freely ſuſpended over the other, the halves of 


the marked end, that touched one another be- 


fore, will not now lie together, but the lower 


will drive away the upper; and that, which re- 
garded the north.in the marked end of the in- 
tire load-ſtone, will join with that extreme of 


the lower half, which in the intire ſtone re- 


garded the ſouth : that (as appears by this laſt 


named property) there are the ſame magnetical 


qualities in the ſeparated parts of a magnet, as 
in the intire ſtone; and if it be cut, or even 
rudely broken into a great many parts or frag- 
ments, every one of theſe. portions, though 
perhaps not ſo big as a corn of wheat, will, if 
I may ſo ſpeak, ſet up for itfelf, and have its 


own northen and ſouthern poles, and become 


a little magnet, ſus juris, or independent 
parts : that if a loadſtone be 


globe, Very fitly by our Gilbert called a ter- 
rella, will not only, being freely placed, turn 


north and ſouth, and retain that poſition, but 
have its poles, its meridians, its æquator, &c. 
upon good grounds deſignable upon it, as they 


are upon the great globe of the earth. - And 
this will hold, whether the terrella be great or 


an 


I might not only much encreaſe the number 


of theſe odd magnetical phænomena, but add 


others about other ſubjects z but theſe may ſuf- 


fice to ſuggeſt to us this reflection, that there is 
no doubt to be made, but that a man, who ne- 
ver had the opportunity to ſee or hear of mag - 
netical experiments, would look upon theſe as 
contrary to the principles of nature, and there- 
fore to the dictates of reaſon, as accordingly 
ſome learned . K. whom I _ 
caſion to propoſe ſome of them, rejected them 
as incredible. And Idoubtnot, but Icould frame 
as plauſible arguments from the mere axioms of 
philoſophers, and the doctrine of philoſophick 
ſchools againſt ſome maghetical phenomena, 


which experience hath ſatisfied me of, as are 


wont to be drawn from the ſame topicks a- 
gainſt the . myſterious articles of faith; ſince a- 
mong the ſtrange tties of the load · ſtone 


there are ſome, hic . 
e an 
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n of the received Dh y and the [= away that extreme; which yet willibe 
courle-of nature. For whereas natural bodies; drawn by the upper end of the fame-iron, 
how:{ubtile ſocver, require ſame particular diſ- And if, by-ihverting, :you make this lower end 
poſitions in the medium, through which their the u 


: ppermoſt, it will not attract, but repel 
 oppulcles are to be diffuſed, or theit actions 


the ſame lilly or north point of the needle, 
_ tranſmitted. ; ſo that light itſelf, whether it be a | 
moſt ſubtile body, of a naked quality, is re- 
- fiſted by all opacous | mediums; and the very - 
effluvia of amber and other electricks will not 
permeate the thinneſt glaſs, or even a ſheet of 
e z yet the load. ſtone readily perform: 
his operations through all kind of "es 
Fang without excepting glaſs itſelf. 
x the poles of two magnetick watts a 
bath of them regard the north, another philo- 


ſopher would conclude them to have a fympa- 


thy, at leaſt to be unlikely to and 
yet, if he bring theſe extremes of the ſame de- 
nomination within the reach of one another, 
one will preſentiy drive away the other, as if 
there were a powerful antipathy between them. 
A ſomewhat long needle being placed hori- 

5 zontally,. and exactly poiſed upon the point of 
a2 pia, if you; gently touch one end with the 

pole. of a, vigorous: magnet, that end ſhall ma- 
vifeſtly. dip or ſtoop, though you often take it 
off the pin, and put it on again. And this 
inclination. of the needle will continue many 
years, and yet there is not only no other ſen- 
ble. 8 made in the metal by the contact 
of Pina geo but one: _ has 
4 e prepo though the other be 
not lighter, nor the hots needle; heavier than 
before, And the inclination of the magnetick 
needle may he by another touch of the load- 
_ taken Net without leſſening the weight 

of the part; that 18 deprived of 1 It.” OY 

TAE operation, that, in a rice, | the "EP 
Kone 
makes no ſenſible change in it, or weakens the 
load: ſtone itſelf, will not be loſt, thdugh you 
carry it as far as the ſouthern hemiſphere :. but 
it wWill not be the fame 1 in all places, but in 


ſome, the magnetick.. needle will point di- 


rectly at the north lin others, it will deviate 
or decline ſome degrees towards the eaſt or = 
_ welk:;:and, Which ſeems yet more ſtrange, the 
ſame needle in the ſame place will not always 
regard the ſame point of the compaſs,” bur, 
looked on at diſtant times, may vary from the 
_ true meridian, ſometimes to the welt, and af- 
terwards to thectaſt. a:: 9128 
Al the: commubicable 2 Shak 880 
net may be imparted to iron, without any ac. 
tual contact of the two bodies, but barely by 
| Neu in a cov erient way the iron to 
loadſtone for a few moments. And the 
metal may lilæewiſe be deprived of thoſe vir- 
tues in a ttice, without any indneciage contact 
by the ſame, O. another loadſtone 
. you mark one end af gad or . 
| piece of iron chat never came near a 
magnet, and hoid it perpendiculatly, e 
5 : Pleaſure, and mitbe hundredth part of a 
minute, make it become the north or ſouth 
f a magnetical body. For if, when it 
35: held upright; you apply to the botrom of 
1 the: north. extreme of an excited and well- 


has 


1. 


bell 


than the leſſer; and 


required a 


has on a; mariner's needle, though it 


juſt under Oe? it is to be er 
by . 
n ce ed dena received 
rule among naturaliſts yet oftentimes, if a 
magnet be cut into: pieces, theſe will take up, 
and ſuſtain much + mes er than the entire 
Tone: was able to do. 

Ix, of two lodditons; the: ene be Do 
a: bigger, and on that account ſtronger 1 88 
than the other, the greater will draw a piece 
of iron, and retain it much more ſtrongly 
yet, when the iron ſticks* 
faſt to the greater and ſtronger loadſtone, the 
leſſer and wenker may ae. 11 iron «rank it, 
arid take it quite away. EE 
\ THESE Phænomena, (to mention now no 
more,) are ſo repugnant to the common ſen- 
timents of naturaliſts, and the ordinary courſe 
of things, that, if, -antecedently. to any teſli- 
mony of experience, theſe magnetical proper- 
ties had been propoſed to Ariſtotle mtl, he 
would probably have judged them iftitious 
things, as repugnant to the laws of nature: 
nevertheleſs, though it ſeems incred ible, that 
the bare touch of a loadſtone ſhould-impart-to 
the mariner's needle a property, which, (as 
far as we know) nothing in the whole world, 
that is not magnetical, can communicate or 
poſſeſs 3 and ſhould operate (as men ſuppoſe) 
upon it at three or four thouſand leagues di- 
ſtance; yet this is believed by the Peripatericks 
theinſelves upon the teſtimony of thoſe navi- 
gators, that have failed to the Eaſt and Wqt- 
Indies; and divers even of the more rigid of 
the modern philoſophers believe more than 
this, upon the teſtimony of Gilbert, Cabæus, 
Kircheras, and other learned magnetical wri- 
ters, who have affirmed theſe things; moſt of 
which 1 can = aver to ra vpn my own 
Knomled e 

Tu us the ade of the end zone, 
bog (as 1 lately noted) upon probable 
grounds denied by Ariſtatle, ade the generality, 
of philoſophers for many ages; yet not only 
that, but its pop 


ulouſneſs, is now confidently 
believed by the Peripatetick ſchoolmen mt | 


| ſelyes; who never were there. 


Ap though Ptolemy; and ſome other emi- 
nent aſtronomers, did with great care and ſkill, 
and by the help of geometry, as well as ob- 

ſervations, frame a theory of the: planets fo 
plauſtbly contrived,” that moſt of the ſucceed- 
ing mathematicians for twelve-or fourteen ages 
acquieſced in it; yet almoſt; all the modern 
philoſophers and aſtronomers, that have ſearched 
into theſe matters, with a readineſs to belicve 


their eyes, and allow their reaſon to act freely, 


have been forced, if not to the whole 
theory, yet, at leaſt to alter it quite; as to the 
number and order of the planets, though theſe 
laſt; named innovations are ſometimes lolely, - 
and always mainly, built upon the phenomena, 
diſcovered to us by two or three pieces of 2 
Plac 


4 * 
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in 4 | „ . e 
= name of a teleſcope. 
' +5 Dy laft'of' the two things,” 1 Ieview you 
to confider” with me, is chis, chat when we 


are to ne, which of two diſagreeing © 
nions is moſt 


moſt rational, 1: e. to be: judged 
agreeable” to right reafdn, we ought to give 
ſentence, — that, which the faculty, fur- 
niſhed only with ſuch and ſuch notions, whe- 
bong to cy or 'borrowed: from this or that ſet 
philoſophers; would prefer; but that, which 
6 premd b by the faculty, furniſhed, either 
| With all the evidence re requilite or ad 
to make it give a right judgment in the caſe 
g before it, or, when that cannot be had, 
with the beſt and fulleſt ee No it 
ITuIs to. videos by: u en light, that 
8 might look upon it as an affront 
- 20 his} if I ſhould go about —— 
touſly to prove it. And therefore I ſhall'q 
_ advertiſe you, that, 'provided the — ion 
be fuch, as a man has juſt cauſe to believe, and 
perceives," that he clearly underſtands, it will 
not alter the cnſe, whether he have it by reaſon, 
as that is taken for tlie faculty furniſhed: but 
Yoder its inbred notions, and the more common 
tions, or by ſome philoſophical e 
or by experiment” purpoſely deviſed, or 
- teſtimony human or ihe which laſt we call 
revelation. For all theſe are but differing ways 
2 informing the underſtanding, and of ſigni- 
ing to it the ſame thing; as the ſight and 
touch may aſſure /a man, that a body is 
or roughy or in motion or at reſt; 
(and in ſome other inſtances, ſeveral: ſenſes dil. 
cover to us che fame object, which is there- 
fore called erm comminic z) and provided 
theſe informations have the: conditions lately 
intimated, which way ſoever the underſtanding 
receives them, it may parade" w_ « 
Rr them., dn DET 
rd es remit chick Wee 
obſerved} that a ſtar hath appeared 
3 the fixeck ones for ſome time, and 
Having afrerwards difappeared;' has yet ſome 


. / x . 


14 . 


F as to this ſurprizing 


experimental. philoſophers could* have contri- 
buted nothing to the produei ing it, and though 


the heavens, that aſtronomers have hitherto 
delivered; 


Eſtial light, and may allow us to phil 


veries it makes us; as well as we can from the 
phænomena of thoſe ſtars, that are not c 
ordinary, andi of thoſe falling ſtats, — ale 
within our own cen unc region?! 
Tua r the ſuperhatural tungs, fad to be 
performed by witches and evil ſpirits, might, 
if true, ſupply us wich hypo 


theſes and me- 
diums, whereby to conſtitute: and prove theo- 
ries, as well as the phænomena of mere na- 
ture, ſeems'tacitly indeed; but yet ſufficiently, 
to be acknowledged, by thoſe modern natura- 
lifts," that care not to take any other way to 
decline the conſequences, that may be drawn 
* 1 than ſolicitoully to ſhew, 
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yearg after that ſhewed itſelf ee ee, 
phænomena our 
it is quite out of all the recetved ſyſtems f 
yet the ſtar ieſelf may be a true ce- 
upon it, and draw inferences from the mes 3 


tra- 


1 Th 
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that the relation themſelves are Ml, n 1 ffar 
moſt of them are, falſe, and octaſioned by the 
credulity or impoſture of men. 


Boer not to do any more ben ande 1 
What is 


theſe matters, let us proceed 
more unqueſtionable, and conſidef, that, ſince 
even our moſt critical philoophas do admit 
many of the aſtoniſhing attributes of - magne- 
tick bodies, which ſelves never had occa- 


ſion to ſee, upon the teſtimony of Gilbert, and 


others, who never were able to give the true 
cauſes of them; becauſe they look upon thoſe 


relators as honeſt men, and judicious enough 
not td be impoſed upon as to the matter of 
fact ; ſince, I ſay, ſuch amazing things are be- 
lieved by ſuch ſevere natutaliſts, upon the au- 
thority of men, who did not know the intimate 
nature of magnetick bodies; and fince theſe 
ſtrange 
only by the philoſophers | we ſpeak of, but ma- 
ny philoſophical ee are without hæ- 
2 — deduced from them, without any ble- 


miſh to the judgment of thoſe, that give their 


aſſent both to the things and the inferences ; 
why ſhould it be contrary to reaſon to believe 


the teſtimony of God, either about his nature, 


which he can beſt, and he alone can fully 
know, or about” the chings, Which either he 
himſelf has done, as the creation of the world, 
and of man; or Which he means to do, as the 
deſtroying the world, (whether the whole 
world, or our great vortex only, I difpute not) 
and che raiſing both of good Wo bad 'men to 
life again, to receive rewards and 
according to their demerits. For 3 
that apoſtle argues very well; who 1 8. 60 

-«6/ we receive the teſtinony of e wi 
% mony. of God is reuter ne pech about 
-fuch —.— concerning his own nature, will, 
and purpeſes, as it is evident, that reaſon, by 
its unaſſiſted "light; cannet give us the 

is pun una $3715 e 10k n 

0 by $otturwe Christian it in aſſenting to dodrines 
upon the*actount of revelation, 'need not, nor 
do not, reject the autharity of reaſon, but on- 
1h appeal from reaſon to itſelf, i. e. from rea- 
fon, as it is more ſigh 


of Gictares chere is noth 
to prefer the latter to the 
Ax pofor\my part 

fl what has been rept 
were < 
much. <onrribute to prevent or anſwer moſt of 
tons,- that make ſuch of the -que- 


more rational, than 
- 1 


red in this ſection, 


ſtioners of religion, as are not reſolutely vi- 


cious, entertain "fuch hard thoughts of ſome 


articles of the Chriſtian faith, as if pr fa 'were 


directly repugnant to reaſon. © For, as we 
were obſerving, that is not to be looked on as 


ithe judgment of reaſon, chat is pronounced | 
even by à rational man, according to a ſet of 


notions, though - the inferences | 'from theſe 
would be rational, in caſe chere were nothing 
elſe fit to be taken into conſideration by him, 
that judges; but that is rather to be looked 
upon as the judgment of reaſon, which takes 
in the moſt information -proturable, that is 
8 to the Ka under conſideration. 


phenomena are not only aſſented to, as 


puniſhments, | 


ty," to its dictates, as 
it is more fully informed. Of which two ſorts 


| T'#n apt to think; thar, 


uly conſidered, this alone would very 


And 
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wh uld . 
whoſe judgment On 
iGo if, we A. . to — U 2 me 22 
| live only by arguments aden, from, the na- 
17 8 8 ton get. it will nat 
much in our. caſe, W rein we pretend 
80 prove what..we. believe, ' chiefly. by divine 
0 eli y, ang | ought. Not te be gon 
ilty of an irrational aſſent, unleſs it 
can 1 tha eicher that diving teſtimony is 
not duly challenged, 
-  aeligiog 4 orghat in 
father ſamerhing on that Taue which is 
not contained = it. or charred from 
Mai 1 e e n 
dccular articles of faith, | fufbiciently 1 — in 
the ſcxiptuteg, and not knowable without re- 
lation, by arguments «merely natural, with- 
out taking notice of thoſe. We: Kean bring for 
| the, provt, of chat «xeyelation, on; whoſe 2 
2 Kent re atticles, is 
lenge a m eee 
1 


eee e, is BE | 
ſchoolman. ; 

A rl roy Proper, that che — 
e 1  inbabirec,. agault the reaſons, that the 
1 elians, arè Wont tg give to:proye it un- 
' iphabiable, withque allowing: hitn to make uſe 
0 the. teſtimony, of navigators, who;; aflute. us 

the: conſtant Th e een 
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dy one 
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I know note whether: to all, that hath been 
TEES fad. in chis ſeckion, I. way not add: thus much 
1 5 2 — 
vety hieß at firſt were propoſed to 
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7. e Pa rt] 
raed purpoſe I conſider, that not amg ol the * 
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us for the main of our gmbraced. 
Particular articles we 


philoſophers, nay, as far as I: have rend, even 
of thoſe, thut believed God 1 of 
the warld, dreamed that he created: fintter of 
nathüng, but unly formed the world: out af 
0 nt matter; Wheteas Chriſtian divide: 
uſually: teach, as an artigle;of faith, chat heſicles 
what chey call a mediate creation, as. when 
were made out of the Water, os Adom's 
body was made out of the earth... Ye: Was an 
3 of matter itſe gut * 
TENTS: * 1055 * lh FW; 6 ? . 
N e 08 HE 43h 4211 TEL of 
e 7 K. &; nas 0 N. it! r 
Mil Sho Bs 70. ft Wh 
FTER. what hasbeen. bi 
it may be ſeaſonable 
pon of Rade e 70 my degree of evi- 
ce. may te ought ſumcient, to 
ke the Chriſtian zeigen thought fit to be 
45 5 1545 1 n 1 18 the 25 3 
PaanArs f ſhall.net need to tell you, that, | 
boſdea he de Ar to be treated 
in vulgar logick, arc among philoſo- 
Phers three diſtinct, whether kinds or degrees, 
-of demonſtmtiona. For there is 4 metaphyſical 
demonſtratien, ag wg may call that, where the 
ooncluſiog is canifeſtiy built on thoſe general 
. mctaphyſical Axioms,-#hat can never be other 
7 0 true; ſueh aß nibil poteft fimul aße non 
aun ent is null ſunt Shake tur reales, Sc. 
4 NS or are. alſo phyſical. demonſtrations, where 
Ae e deduced from phy- 
cal principles; ſuch as are ex-nubilo nhl fir.: 
e redigitur He. which 
are not ſo abſolutęly certain as the former, be- 
.caufe, A Orgs may (at leaſt = 
_ YT to create and anni- 
hilace ſubſtances; and yet are held unqueſtion- 
aue by che ee who Lil apr: 
them In chein tbecries, And laſtly, there are 
moral 1 ſack 8 where the 
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to conſider, *har 


_ 
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'cotgluſion-is; built, either upon ſome one ſuch 


Proof cogent in its kiod,, or ſotme concurrence 


1 4 probabilities, that it eanndt Be but allowed, 
10 "3/4 


41 28 e thank ing the an principles mo received rules 
geligion Ae Prinei 0 beachten phile- 2 
5 loſophy, high yore; M + rare ENS 2013-03.28 
me A b this third kind of probation, though 
ö at it it come behind the two others in certaint yet 
it is the ſureſt guide, which: tho act ions af men, 
though not t dontemp tons, have | 


heir--eo 

I allowed; e e fallow, + And deen. 
cluſions of a moral demonſtration.are the ſureſt, 
that men aſpire t. not only in the conduct of 
Private men's affairꝭ but in the government 
of: ſtates, and even of the greateſt monarchics 
and empires. And:this is Conſiderahle in mo- 
ral demonſtratiaus, that ſuch may cunſiſt, and 
be, as it were, made up of particulars, that are 
chef dem bor probable: of whick, the laws 
"eſtabliſhed by (ad himſelf among! his own 
people, as well as the. practice of our-courts of 
Juſtice. here in England, affard us a mavifeſt 
. de im — 
crimin imony 
n Wi {5 -thall-not; fuffice to prov . 


" 
rel 
„ 


kredit, + RE eee ene added to 
the firſt, though uf itſelf never a wit "more 
Exe that the former, ſhall. ordinarily ſuffice 
pre a man guilty; becauſe it is thought 


reaſonable to ſuppoſe, that, though each 


mon ſingle - be but probable, # concur- - 
es of Tick Pe renee ry in 
reaſon to be attributed to the truth What 


they jointly tend to prove) may well amount 
to'a moral certainty, il. e. ſuch 2 certiinty, as 
may warrant the judge to to the ſen⸗ 
tence of death againſt the indicted N 
To apply theſe things now to t rriftian 
gion? if you conſider, with how Are ap- 
| tion from diſcerning men, that judicious 
obſervation of Ariſtotle has been — 
where he ſays, . is as unſkilful 


im- 
. 4 thing, to ire mathematical de- 
rations in moral fairs, as to take upwith 


ral arguments in matters mathematical; you 
will not deny, but that thoſe articles of the 
Chriſtian religion, that can be proved by a 
moral, though not by a meta oliyficat or phy- 
ſieal demonſtration, may, Wa any blemiſh 
ton man's reaſon, e to; and that 
atly (by virtue © forego ng con- 
NY Oy other articles of the Chriſtian 
faith, that are clearly and legitimately dedu- 
cible from the ſo demonſtrated truths, may 
E wd F N de aſſented 


| . my ates” hers olle further, that 
Fer wn ot 8 embrace che Chri- 
ede Us oſsd to us only 
lati nes, put 
e to which, it 
e A dere u to worſhip 
a our lives; the embraci 
racin this religio gion, bracing, 
ught to be 


determined loin to the dictates of pru- 


dence: Now, in matters, that very 
much import Us, 5 . wiſh for and endea- 
vou after moch reaſe to determine 
out refolves, Min to moral demon- 
ſtratiens; 7 et prudence will not always require, 
chat we ful 5 to act upon arguments of 
a leſs 4 „ than moral demonſtrations. 
For N in human affairs, it ſo falls our, 
that-divers h or other inconveniencies, 
ill attend whateyer reſolution we take; and 
in that caſe,” all that prudence requires, or can 
enable us 00 do, is, to take that reſolution, 
- which upon the whole matter teme to be pre. 
ferable io any others at, wh 15 
5 be liable to ſome 


thus preferred, may 
on, that cork be Frey anſwered, but 


ly by the pr 121 of che 
ments, 8 1 perſuade © the choicy choice, againft 


hich the Shelton i is made. 
Bur here perhaps 
ſafeſt way, in caſe & fic 


pend an — that js every way attended with 
difficulties, and to forbear either embracing” or 


me the Chriſtian religion, till the truth or 
ſen 


of it come to appear evident and un. 
To which I. cr, that indeed i in matters. 


ionabſe. 


e Rr W whi 17 


vil ell me, chit the ge recotpenſes to thoſe, that ſhal 
importance, is to ſuſ· what it 


rd Revieton,. 


1gs' only nech to be Sate the fuſ⸗ 
enſion- of afent is not only practicable, but 
ufd the ſafeſt wa ay 3 but Des Cartes himſelf, 
Who has been the Festen example and incul. 
cator op his faſpenfion, declares, that he would 
Hav it 1 only about human ſpecula- 
tions, not about human actions; ſed bec in- 
terim tubitatio nd folam contemplationem Veri- 
 latis refiringenda ; non quantum ad uſum vite : 
' quia perſeepe rerum ag endurum occaſio preteritet, 
antequam nos duehris. nofttis" exolvere paſſemus. 
Non Taro quod tantum eft verlſimile cogimur am- 
Plekiß, etiam imterdum, etff s duobus unum 
" altero verifimilitts non appareat,” alterutrum ta- 
men eligere. And in ſome of his other wri- 
he ſpeaks ſo much to ſhew, that it is un- 
onable to expett in matters, where embra- 
— rejeRting a courſe, that requires practice, 
15 r wle ſuch a certainty, as he FR ne- 
ceffary” to make a true philoſopher acquieſce 
inn nee to Fr ropoſitions about ſpeculative 
Hey that T find by one of his letters, that 
he was vehemently accuſed for having taught, 
that men need not have 'as ſure grounds for 
chuſing virtuous and bor a vicious courſes, 
as for * about ngs merely no- 
And here let me obſerve to you the diffe- 
Nene. that I take notice of in the caſes, where 


— 


we are put upon deliberating, Whether we will 
chufe or refuiſe a thin 5 propoſed. For it may be 
propounded to us, either as a proffer, on 0 8. 
acc 


an advantage may be ho ES 


a duty, which, beſides the ee 
miſes to the performance, has a 1 55 "= 
nexed to the hon- 


performance, or as an only 


\ ge to avoid 4 great miſchief, or obtain 


ons 


Io in the Theatrum e ſome 
of its chief authors, as Lully, ot] Era 
who p re nd to have been adeprr, i. ef 


os 6 ko Doc very earneſtly age their 
y chemſelyes to ſo noble and 
— 5 ful' a W A alchymy, (by the help of 
which, the laſt-named Artephius i is faid to have 
lived” 1000 years,) they make but a propoſi- 
tion of the firſt fort. For tho ch a proſpe- 
rous attempt to make the philoſophers ſtone 
(Wippoſing there be ſuch 3 thing) would poſſeſs 
a man of an ineſtimable treaſure; yet, N he 
eicher refuſt to belieye cheſe writers, or, if he 
do believe them, refuſes to take the pains re- 
— of him, that would follow their counſel, 
he can only miſs of the wealth, &c. they would 
maße him hope for, but is really never a 19 85 
the pooxer, or in a worſe condition, than if they 
had not endeavoured to engage him. | 
ByT if an abſolute edit commands 
ſomething to be done by his Wees; and to 
enforce he" command, does not only propoſe 
perform 
cribed, but threatens heavy = 
ties to the diſobedient ; : this will belor 
the ſecond fort of cafes above mention! 
which, as it is evident, a man has not the 300 
latitude allowed him as in the firſt, 5 
But if we ſuppoſe, that a man by a tranſla- 
tion of very peccant matter has got a ſpread- 


of bare ſpeculation, about which our under- - ing in his Ws and a 3 


531 


"gong 
by may be recovered, and {ave his, It 
bo TH elſe 11 OY loſe ;; this. caſe wi 


ee ;.the 


5 recover, his | 
35 it 1s 1 that there are 1 ſtronger 


motives, than thoſe mentioned in che firſt cale, b 


to make a poſitive and timely reſolution. *P: "mh 
To bring this home to our ſubject, I. 

tis mind you, that the Chriſtian d 

not only promiſe a heaven to ſincere believers, 

bur e ens no k chan a dene frac- 


tor 
x at voice ; of an to he cps. 


Is 


Deutr. xi * Behold, I ſer before you this day a bleſſing 

26,27,28. „ and a curſe; a bleſſing, if ye obęy the com- 

« mandments' 1 the Lord Jon which 
„command you. this day ; and A curſe, if 

« ye will not obey, the com ment, of dhe 


« way, which I pants you 


1 An p the commiſſion, _ Chriſt was e 


apoſtles, to h the goſpel, runs thus: of it upon terms being 4 free act of his 
Mark xvi. PIR ye dh the oor and preach, the mere 8 and the value of it incompa- 
46,16. « goſpel to every creature,” 1.c. to all man- e g whatever we men can do or 
| kind; „ he that believeth, and is Uffer to Obteln it; eſpecially ne en that, 
* ſhall be ſaved ; but bes, that be wont bor as he might en force his com as ſove- 
« ſhall be damned.” als op; reigus c f 
By this you; may wird that a8 | far, as the di 
Fa either truth or probab N the 
ftian religion, ſo fa forth be, t ble 
YECO! de ple to it, Nee not on- On, 
ly, to e the » Wart men can get. 
5 > but to f F into, 8 S mi- 555 
- that they can fear. And indeed ouncal; 5 Ws to crown their f 
in reference 2 the Chriſtian key et ſings. But, as, I was LI the 4 nd 
 anly-be. referred; to. che ſecond, ort of — 5 pll anſwer, to this, al not to 
lately mentioned, at to, the third d, fort. too, this place, where it may y,. that, 
= Nen 0 5 ofthe — W Aa be h hdr = 5 hs 
ohn viii, ſtian religion Was to his auduors, © If Je be. calc, And therejare, t E proofs of the 
7 6 lieve not, t 12 am he (the N 5 ye ſhall. Wy. lon de rot amor yet J 
ö « die in your fin 90 5 BY the 7 today he- 255 not e 0 eme . 
a  ralds of it, the one ral that neither n ,cmbracing. th 
A iv is there ee in 05 for, < there is il, all thi lidened, it appear, more likely 
12: _< nq other name under heayen wen among to be tr by we, | 
„ men, whereby;we.muſt be fave che p:Ifl by ſhew you, that this 


-2 Theſf. i, other tells the Theſſalonians, pil « Lo 


* 4 N 3 from h. eaven, . 


oy n aming fine, UNS ven-, TIE = SOL 94 hs EE 

rag them, el know, not God, and e he e of * caſe is by. moſt 
* 9h 920 vey north the ape of our fon Jeſus; men n ade to conbift in, this, hat for a reli- 
ſt; w d verri gion, W whereof the truth ſupf in its pro- 
4 * 55 eee from the- 1 of the, iniſcs and threats is not ene; rov- 
1 12 5 and from the glory o N ed, we 1 ures, and ſome- 
Bx all this it appears, that the C times unde derable hardſhips and loſ- 

- ligion.is not propoſed barely. oy a. proffer = es, and conſequently. we mult quit what is cer- | 
| heaven in caſe meg g rain, for Nhat is uncertain. . I have in another 


©; but. as, 2. law, 
that men ſhould embrace it upon the greateſt, 
penalty, and as the only e 
to attain eternal happineſs, and ef 
miſery ; ſo that the forbearing 
necks to the * of Chriſt. bein 
* cour P 0 
on here 90's us is, not to con- 
ider, Whether 2 the 9.000 for the 
_ Chriſtian religion be demonſtrations, and will 
enable a man to > anſwer directly all obtheclons 


and remedy 


el him, chat 1 anus; n 


only, it be mare likely. to be 


f e does "I 


2 

ee 
as well a 

as to feject it, that, WT rea-, 


: : 
83 5 1 
1 1 
6 E C Q] I . 
I N n 
* 


1b Ex RSB! Pai 


8 enjoin a; man to. ſteer, whilſt 


y ſpeculative doubts about 
1 5 : 


h 

ſuch reſototions 3) but Whether 
than not to be 
true, or d Whether it be not more ad- 
viſcable to perform the conditions it requires 
upon a prob able expectation, of obtaining the 
ellings it promiſes, than by ruling it do run 
ap hazard of 1 incurring ſuch great and 
15 miſeries, as it e threatens. 
II p be ſaid, that this is a hard 
t. qa Die am not here 
ſider; Nine it properly, belongs to the 
tine about the . providence-of God, who 
being the only, Author and abſolute Lord of 
Fe creatures, who, can receive neither laws. 
nor benefits from chem, that can oblige him 
o them; has a right to preſeribe them what 
i he thinks, fit, that are not e for 
hem to obey, and to puniſh their —— ogg 
to fuch laws ; and much more has a right. to 
annex what conditions he pleaſes, to that in- 
felicity he holds forth; the proffer 


Where prudence puts us 


=_ had occaſion; to ſay ſomething elſe to 
tha ohiection, than what (to avoid * 7 
ſhall make up my preſent auler. v. con- 
liſts of r 4wo parts... ...... 

Tax firſt whereof i is, that what we are to 
give u to become Chriſtians, is not really 5 
val in itſelf, as the objecters think, and 
that it is of farce any value at ; oh if com- 
pared to the we may acquire by parting 
wit ther, Forks! wha what i i, that Chit 


an. m. JHA 1 eren Revaoron. 


1 2 vill-indallibly; akkera ſhore t mw 
(which can be but a moment 


be . duch aa den e, are at 
ſelyes ſure Jud forcty pecfifs, Unt think 
th {ng en more * 
nedeſſary, u S8 hopes, 

e te, ad un Fur eſpecialty i 


ot 
* being err defited 5; — if there be 


a tranſcendent happineſs as Chriſtianity 
halts yo Lam fare, that deſerves to be the 

ect of my ambition. 80 that either the 

nneſß of orldly. happineſs will make me 
ak it no great 
cellency of heavenly felicity will make 8 
it great wiſdom to part with earthly for it. 
AwD now, in the ſecond part of my an- 

| ſwer, muſt iuvite you to conſider with me, 
that Chriſtian religion ar} Tg us actions 
more — than divers —.— — ”= 
upon as ying with the 
eee eee on 
by el pave eee eee weer mn ng 


Fou 3 what a ecmmbe 1 it is, in 
ſtorms at ſea, for the * them- 
ſelves to throw over-board their goods, and, 
perhaps too, their victuals, (as in Paul's caſe) 
though they be ſure to loſe what they caſt a- 
way, and are not certain, either that this —— 

will ſave the f ſhip, or that the ſhip may not be 
ſaved without it. The wiſeſt, and even the 
worldlieſt men, whether princes or private per- 
fans, think themſelves: never more ſo, than 
when they toil, and lay out their care and time, 
and uſually deny themſelves: many things, to 
pore, pps Bo ully for children, which they 
ve hut a woman's wr for, and conſequently 


a bare moral — — theirs. 
Ix the pox many 3 are for 
of our Engliſh 


bleeding, and others (as m 
E are very much againſt it. o 
poſing then (which is no very rare caſe) that a 
perſon, invaded by. that diſeaſe be told by one 
of by phy ſicians, that, unleſs nature be caſed 
of. r burthen by phlebotomy, ſhe 
| | Han gr args", es the diſeaſe ; 
and on the contrary, 


the other aſſures him, 
that, if by exhauſting the treaſure of life, (the 
blood). he further weakens nature, which is but 
too weak. already, the diſcaſe muſt needs over- 
come her: what can a prudent man do in this 
caſe, where he can take no reſolution, againſt 
which probable : ts, chat are not di- 
| rattly and fully to be anſwered, may not be 
eas 


Vor. 


'# 


board 3 
bertain to loſe one of his vſefulleſt 


take m from them. Ad K be dd toſs. 


part with other 


miſery to want it, or che ex. 


bare probability o 
fuch udſpeakable miſeries, as it threatens, ma 
nga induce a man to reſolve upon fulfil- 
in 


ho 


pes: to 


7 


41 
it be cut off, which > | 


dence often requires that he ſhould do, 
limbs, and 


in not certuin; hut chat he may ſave his life with- 
ee I he ſhall fave it by tha 
1970, BR, carte] 621 
Aue gc ges you! aw ipftance'or two of a | 
more publick nature; how many examples 
does Hiſtory afford us of famous generals and 
r great commanders, who have ventured 
their forces and their lives to ſeize upon places 
romiſed to be betrayed to them by thoſe they 
corrupted with money; though the ground, 
upon which they run this hazard, be the en- 
gagement of ſome, who, if they were nat 
traytors, that could falſify their faith, would 
never have been bribed to make ſo criminal and 
ignominious an engagement ? Hour often have 
the greatoſt politicians either reſolved to enter 
into a war, or taken courſes, that they foreſee 
will end in a war, upon the informations they 
receive from thoſe they have corrupted in other 
2 s councils; — to believe ſuch in- 
eee, ae thoſe, ' who venture ſo much upon 
their informations, muſt ſuppoſe chem faithleſs 
and perfidious men? | 
Ix were not difficult, to add dither inſtances 


to the ſame purpoſe, by which, joined with 


what has been above diſcourſed, it may appear, 
that a man need not renounce or lay aſide his 
8 to . tha 'fulfil the 8 of the 
pel, thoug argument or it were none 

&* them demonſtrative ones. For ſo much as 
a probability of obtaining by it ſuch ineſtimable 
bleſſings, as it A er and little more than a 
incurring, by rejecting it, 


g its reaſonable conditions, and his prudence 
very well bejuftified, if it do but appear, 

1.) It is more probable, that ſome religion 

be true, than that ſo many well atteſted 
miracles alledged by the ancient Chriſtians 
ſhould be falſe ; and that God, who is the au- 
thor of the world, and of men, (for ſo much I 
think may be phyſically proved) ſhould leave 
man, whom he has fo fitted, and by benefits 
and internal laws obliged to worſhip him, with- 
out any ex direction how to do it: and 
that (2.) If there be any true religion, the 
Chriſtian is the moſt likely to be that, in regard 
not only of the excellency of its doctrine and 
promiſes,” but of the prophecies and miracles, 
that bore witneſs to it, the records of which 
were made by honeſt plain men, who taught 
and pradliſed. the ftrieſt virtue, and who 
knew their religion condemned lying, freely 
their doctrine and narratives with their 
blood: the truth of which was ſo manifeſt in 
the times, when they were ſaid to be done, that 
the evidence ſeemed abundantly ſufficient to 
convert whole nations, and among them many 
conſiderable and 7 * 3, who had 
| unity, as well as concern, to ex- 
by OFT Re; and who _— 
» e the 


that (1 


833 


dei intereſt and education. ſo jndifpoſed to 
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brace Chriſtianizyzi chat, to make a lincere pro» 
both their former religion, their farmer 


| 1 4 


0 
* 


— 
4 
1 


their fortunes, buttheir lives nh rm that 


if not unreaſonable, to exact, upon ſo great pe- 


nalty as damnation, ſo firm an aſſent as is re- 
quite to faith, to ſuch doctrines, as are either 
obſcurely delivered; or have not their truth de- 
monſtratively made out Lanſer, chat what- 
ever, others: may think, -I don't believe, that 


khere isany; degree- of faith abſolutely neceſſary 


dence, that man may have of it, af they be not 
wanting to themſtlves through lazineſa, preju- 
dices vice, paſſion, intereſt, or ſome other cul- 
pable defect eꝶ 8 God is juſt, and 
gracious, and has been 'pleaſed to promulgate 


the goſpel, chat men, hom in ſuppoſes to att pr 


as ſuch (that is,! as rational ereatures) 


be brought to ſalyation by it . I. ſee no juſt 


Cauſe to think, that he intends to make any 
thing abſolutely, neceſſary to ſalvation, that 
are ;commandetl-diſtindtly; and explicitely 
Helieve it Gand What is not ſo del Vere 
ſhould, for that very reaſon, unwillingly-admit 
to be neceſſary to ſalvation: and you may here 

remember, that I formerly told you, I was far 
from thinking all the tenenta either of the 
much as Chriſtian verities, and therefore am 
very. unlike tocallo them here to be funda- 
mental and neceſſary ones; and. I take N 


aunoſt as great as common a miſtake, that all 


the doctrines, that concern fundamental. arti- 
cles, muſt be fundamental tom as if, becauſe 
che head is a noble part of the body, and eſ- 
8 all the hair, that grows 
pom it, muſt be thought ſuch too. But then, 


as to the abſolute: firmneſs: of aſſent, that is 


ſuppoſed to be exacted by Chriſtianity to the 
articles it delivers, Lam not ſure, that it is ſa 
neceſſary in all caſes to true and ſaving faith, 


as very many take it to be. For firſt, the 


ſcripture itſelf᷑ tell 
other points are Nera, hard to be underſtood; 

and it is ubreaſonable to ſuppoſe, that the high- 
eſt firmneſs of aſſent is to be given to ſuch ar- 
ticles, or to thoſe parts of them, as their obſcu- 
rity keeps us from having ſo much reaſon to 
- think, that we clearly underſtand them, as we 
have to ſuppoſe we underſtand thoſe, that are far 
more ꝓlainly revealed. And, ſecondly, to ſpeak 
mate generally, it is. harſh to ſay, that the 
ſame degree of faith id neceſſary to all perſons, 
ſince men's natural capacities and diſpoſitions, 
and their education, and the opportunities they 

have had of being informed, do very much, 


us, that ſome of the truths 


than others to be diffident, and apt to heſitate, 
and frame doubts, And the ſame arguments may 
appear evident enough to one man, to make it 
bis duty to believe firmly what, af Ss 
which in another, naturally more ſceptical, or 
bet 


. * 


— 


a many inter 
of God ſince 
dy to believe all, that ſhall a 
revealed hy Gd, and only'doubts, whether the 


* 


mable myſteries, and ſome 


not indiſpenſably ſi 


der acquainted with the difficulties and ob- 


. 
him to be 


3 


thifly propoſed» be indeed revealed by bim. O 
whether the diffident party by him, or 
the ſenſe 


arty"'rightly underſtands 
ds, wherein! the revelition 
ee 


is-contained 3) which is not to diſtruſt God 


doubes, may, through 


gli rieſt; who 
he ſenſe of bu in 
by having a miracle 


| by a ſtorm, and] expng' de der maſter, a 


thinking themſelves upon the very point of pe- 
nihing,: were ſaved him, at the ſame tte 
when he gave. them the epithet, 4 of men of 


little faith: and at another time, Peter walk⸗ 


upon the ſea, though he had loſt a degree 
of that faith, that made him firſt engage upon 
that adventure, and: was reproved for it by 
Chriſt, was yet reſcued from that ſinking con- 
dition, which both he and his faith were in. 


And we are told, in the goſpel, of 2 faith, a 


which, though no bigger than à grain of 
8 F may cradle min an remove 

ountains : and though this paſſage ſpeaks 
not primarily of juſtifying faith, ber fil it may 
ſerve to ſhew, that degrees of aſſent, far ſhort 
of the greateſt, may be ſo far accepted by God, 
as to be owned by miraculous” exertions of his 
power. For the faith then, that is made a 
neceſſary condition under the goſpel, as the ge- 
nuine fruit and ſcope of it is obedience; fo itis 
uch a faith, as excludes 


doubts, but refuſals. And though the aſſent 


be not ſo ſtrong, as ma be produ uced by a de- 
monſtration; yet ĩt 3 be graciouſly les 
if it be but ſtrong enough to produce obe- 
dience. And accordingly, whereas Paul, in one 
place declares, = that in Chriſt Jeſus neither 
* circumciſion availeth. any thing, nor uncir- 
cumcifon, but faith operative through 
love;“ we may learn his meaning from a 
parallel mae: Where varying the words, and 
not the ſenſe, of the latter part of the ſentence, 
he ſays, that in Chriſt Jeſus, neither cir- 
cumciſion availeth any thing nor uncircum- 
* cifion, but the keeping of the command- 
ments of God.“ 1 readily grant, that at- 
tainment of a higher degree of faith is always 
a bleſſing, and cannot be ſufficien przed, 
without being ſincerely aimed * there 
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firmneſs'vf-affecit 00, divine verities doe,” in 


barrennoſs add as to entertain 
faith, heigave glory to God 3"bur it 8 fr 


too, tlut in unòther reſpect a practical aſſent 


but upon a leſs undoubted evidence may have 


its preheminence;; for when Chriſt now fifen 
fron the dend, had ſaid t the diſtruſtful 
ihmüs Thomas, becauſt thou haſt feen 
eme, thou haſt believed; he immediately 
adds But bleſſed (that is, peculiarly anc 
« preferably bleſſed) are thoſe” thar habe b. 
n ſeen, and yet have believed.“ And indegd 


who is fo willing to dbey end ferve him, and 
in amdbitious ta be in an State, Where He may 
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always douſo; that upon what he yet diſcerns 
ta be but à probability of che Chriſtian feli- 
gion's being the moſt acceptable to God, he 
embraces it with all its difficulties, and dan- 
gers, and upon this ſcore venturouſly reſolves. 
to ſubmit, if need; 8 and àckual 
derelictiom of all his ſins and ſuſts, 

his intereſt and his life too upon a compara® 
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A ND here Iwill put a period to my anfwer 
I co your friend's queſtion in one of the two 
ſenſes of it, and ſo to the firſt part of this diſcourſe.” 

gainſt all which perhaps your friend will ob- 
ject, that at this rate of arguitig for the Chriſtian 
religion, one may apologize for any opinion, 
and reconcile the moſt . unreaſonable ones to 
right reaſon. But it is not difficult for me to 
reply, that. this objection is grounded either 


upon the overlooking of what is ſuppoſed in 
it. For I do not pretend, that the confidera- 
tions hitherto alledged ſhould paſs for demon- 
ſtrations of the truth of Chriſtianity, which is 
to be proved by the excellency of the doctrines 
1t teaches, and that of the rewards it promiſes, 
(both which are worthy of God,) and by di- 
vers other arguments, eſpecially the divine mi- 
_ racles, that atteſt it: but that, which I was here 
to do, was, not to lay down the grounds, why 
I received the Chriſtian religion, but to return 
.an anfwer, backed with reaſons, to the queſtion, 


that was propoſed : © whether I did not 
think, th 


at a Chriſtian, to continue ſuch, 
« muſt deny or lay aſide his reaſon?“ The 
ſum of the anſwer is this, that the doctrines 
really propoſed by the Chriſtian religion, ſeem- 
ing to me. to be by proper arguments ſufficient- 
ly proved in their kind, ſo as that the proofs 
of it, whether they be demonſtrative or no, 
are ſufficient, (the nature of the things to be 
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it, you will perchance be invited to think, 
thar when all rhe other proofs of it are taken 
in, a man may, without renouncing or affront- 
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inſwer, that the conſiderations I have 
r in the behalf of ſome myſteries of the 
Chriſtian Ton, will not be equally applica- 
ble to the moſt abſurd or unreaſonable opinions. 
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For theſe conſideratians are offered as apalogies 


for Chriſtian doctrines, but upon two or all of 


theſe thee ſuppoſitions. * The firſt, that the 
truth of the main religion, of which ſuch doc- 
trines make a part, 1s fo far poſitively proved 


by real and uncontrouled miracles, and other. 


competent arguments, that nothing, but the 
manifeſt and irreconcileable repugnancy of it's 
doctrines to right reaſon, ought to hinder us 
from believing them. The ſecond, that diyers 
of the things, at which reaſonable men are wont 
to take exception, are ſuch, as reaſon itſelf 
may diſcern to be very difficult, or perhaps 
impoſſible for us to underſtand perfectly by 
our own natural light. - And the third, that 
ſome things in Chriſtianity, which many men 
think contrary to reaſon, are, at moſt, but 


contrary to it, as it is incompetently informed 


and aſſiſted, but not when it is more fully 
inſtructed, and particularly when it is en- 
lightened and aſſiſted by divine revelation. 
And as I think theſe three ſuppoſitions are 


not juſtly applicable, (I ſay not, as the objec- 


tion does, to the moſt abſurd, or unreaſonable 
opinions, but) to any other religion than the 
true, which is the Chriſtian; ſo the laſt of 
theſe ſuppoſitions prompts me to take notice 
to you, that, though we ought to be exceed- 
ing wary, how we admit what pretends to be 
ſapernaturally revealed; yet if it be attended 
with ſufficient evidence of its being ſo, we do 
very much wrong and prejudice our ſelves, 


if, out of an unreaſonable jealouſy, or to acquire 
or 
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of the reſurrection, we near ſo in. ſhall hope too, on the other ſide, that ſome 
on as they are ye forks pretended,” and more religious, than, in this matter, well-in- 
by others to be. Upon this notice, formed men, will be induced to think, that 
the curioſity he cxpreſſed to les this eſſay, en what they call the new philoſophy may fur- 
gaged me quickly to bring/ithim 3 though my niſh us with ſome new weapons tor the defence 
being ready to go from Landon made me do of our ancienteſt - creed; and that corpuſcula- 
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1 4ranſpiration, which $ 
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don vs r W WW. 

e — mals, both hot 2 
—.— matter furniſhed: from . 

6 1 nas, the ſame man, ed: and yet it is 2 

dead before. ay axe of a ſtable ant 1 ure 

enor 160, and _ not only. by ſome chemical trials; 
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at reap i the and a- 1 wm of! 7 
haps. an hundred years old, notwithſtanding! 


the cuſtom reg kings and emperors 
in the mother's- belly, and putting mur 


derers; &c. to death in their © Age, for crimes 


wy d in their youth; and if a very tall 
and unweildy fat man ſhould, as it ſometimes 
a be reduced by a conſumption to a 
' ſkeleton, as they ſpeak, yet none would deny, 
that this waſted man were the ſame with r 
chat had once ſo enormouſly. big a body. 
I L conſider alſo, that a body __ either con- 
fiſt o, or abound with ſuch Corpuſcles, as may 
de variouſly aſſociated with, thoſe of other bo- 
„ and. — diſguiſed with thoſe mix- 
res, and yet retain their own nature; of this 
we have divers inſtances in metalline bodies: 
thus gold, for example, when diſſolved in aqua 
regis, paſſes for a liquor, and when dexte- 
rouſly Fee appears a ſalt or vitriol: 
by .anather | have taken pleaſure to 
make it Part of the fuel of a flame: being 
dexterouſſy conjoined to another mineral, it 
| ay. be, reduced, to glaſs: einer well precipi- 


tated with mercury, it makes, a;plorious tranſ- 


| nt powder : Dyed. e itated with ſpirit 
* e or oil of — ch leliguium, it makes 


| axes it $6.8 Gard wad. purple calx. And yet | 
in ſpite, of all theſe, and divers other diſguiſes, 
the gold. retains its nature; as may be evinced 
by chemical; opetations, eſpecially by reduc- 
tions. Mercury alſo 1s a greater Proteus than 
gold. ſometimes putting on the form of a va- 
Pour; ſometimes appearing in that of an al- 
olt inſipid n On: aſſuming, in 
chat condition, the: form of a red powder; 
fametimes. that of a white ones and: of a yellow: 
— 8 of a chryſtalline falt, of a malleable; 
metal; of: what not? And yet all theſe; ate; 
W of the ſame quiekfilyer, which, 
2 ſkilful artist may eaſil male it put off, and. 
re-appear in its native hape. 
Axp though it be true, that inſtances. ww 
the permanence of corpuſeles, that paſs under 
ſuccellive diſguiſes, may be much eaſier found 
aden metals and minerals, than vegetables 
and animals; yet there are ſome to be met 
with among theſe: for, not to mention Hip- 
een affirmation: about purging a child 
uth the. milk. of an animal, They had taken 
een f L ee er not the drug.) 
not ſe Ne! A 17 remember, that 
I once bet fled a pring in Savoy, I;ob-. diſguiſ 
fared, cle nl : butter, that was made in 


af e Rete e. 


Fo to | have ben killed . an . 5 time! ſome Places, taſted ſo rank of a certain weed, 
58 ef Which note we "may: Hereafter-make! that at that time of the year abounds there i in 
9 141 Nen 7 440346 3 the fields, that it made ſtrangers much n 


fulminating calx, that goes off very eafily, 
er than gun- poder: being 
a cextain other alkali; the 
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a 
ate the butrer, which otherwiſe was very 2 
it be conſidered, how many, if 1 may ſo 

. calk . e ndnd the rank cor- 


2 — . dec. ad that den two 


3.—— at leaſt, were ſuperadded, the one 
of the cream from the reſt of the milk, and 
the vaſt diff _ ;of their ſizes, are ſtill re- 
puted to he the ſame perſon, as is evident, by 


the other of the unctuous parts of the cream 


from the ſerum or butter - milk; it will ſcarce 
be denied, but that vegetable corpuſcles may, 
by affociation, paſs through divers diſguiſes, 


without loſing their nature; eſpecially conſi- 


dering, that the eſſential attributes of ſuch 


corpuſcles may remain undeſtroyed, though 


no. ſenſible — + ſurvive to make proof of it ; 


as ĩn our newly mentioned example the offen- 
five taſte did. And beſides what we com- 
; monly. ;obſerve. on the ſea- coaſt, of the fiſhy 
taſte of thoſe ſea - birds, that feed only upon 
ſea · fiſn, L have purpoſely enquired of an ob- 
ſerving man, that lived upon a part of the Iriſh 
* where the cuſtom is to fatten their hogs 
with a ſhell - fiſn, which that place very much 


abounds with, about the taſte of their pork : 


= which he anſwered me, that the fleſh had 


ſo ſtrong and rank a taſte of the fiſh, that 
ſtrangers: could not endure to cat it. There 
is a certain fruit in Amerita, very well known 


to our Engliſh planters, which 3 5 = | 


call the pricklepear, whoſe und Bang 
being eaten with the pulp of the fruit; w . 
of it is a part, doch le well make its way 
through the divers Aer and digeſtions of 
the bi body, that it makes the urine red enough 
to perſuade thoſe, that are unacquainted with 
this property; that they piſs blood; as I have 
been ſeveral times affixed by unſuſpected eye- 
vitneſſes. But more odd is that, which' is re- 
lated by a learned” man, that ſpent ſeveral 
| the Dutch and Engliſn lantations 


years upon 
in the Cbaribbe- lands, who ſpeaking of a 


fruit, (Which I remember I have ſeen; but ha 
not the liberty to make trial of it,) called ja- 
mpa, or: junipaz:i growing in ſeveral of thoſe 
iſlands, he! tells us, among other things; that 
au temps, &cc. which is, at the ſeaſon, when 
this fruit falls from the tree, the hogs, that 
feed on it; have both their fleſn and at bf a 
violent oolour, as experience witneſſeth, (which 
colour is the: ſame, that the juice dies;) and 
the like happens tothe: fleſh of parrots and 

other birds that feed upon it. I ſhall b 
and by give you an inſtance of a vegetable 
ſybſtance, which, though torn in pieces by 
very corroſive liquors, and ſo diſguiſed as to 
leave no ſuſpicion of what it was, does there - 
by not only loſe its nature, but is in an imme- 
diate capacity of re· appearing cloathed even 
with the ſenſible 8 ok it, "As ee 
taſte, and ſinell. 
HaAvixNG thus ſhewn, that the particles of 
a — may retain their nature under various 
2 1. now] to add, that they 
may — ſtripped 0 - 11 or, to ſpeak - 
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the Poſſibility of the RevvarEcTION. 


f vermicelli, {as the Italians call 
8 A | pate into the of 
little worms,) wafers, biſkets, &c. it is plain, 
that a man may by difſolution, and: 
, the wax from the dough of paſte, and 
reduce it in a mould, to — bent, 


7 that made the other part of the wax 
paß for ſeveral bodies, as cones, or cy 
or rings, &c. and may reduce it in a 
to one diſtinct ſemi- fit to be re-cotjoined 


to the other, and ſo to re-compoſe ſuck a ſphere 
of wax, as they conſtitured, before the biſeion 
was made. And to give you an erample to 

the ſame purpoſe, in a _ eee 


wal Gin tha 


more difficult ; if you 


— /+,.you yo ould Gin 


art has made a body extrem 


© like apowdh le ns coder 
N a powder, very red in and purga- 
tive, and for the moſt part vomitive in opera- 


tion, though you give but four or five 
| fs and yet, if 


but this powder 
with a due heat, 4 e —— 
eee 


fit motion, you 
e 
. the fame 
_ gan adv mores e 


ame running mercury you 


yh I muſt beg your leave to recommend 
more fully to your t thoughts that, which, ſoon 
after the beginning of — re did 
e 4 Sons. Papi, invite to 

| er Tak me, that dee Chridan dne 
doth not aſcribe the reſurre&ion to nature, or 
any created agent, but to the 
mediate operation of God, 
ahn, beſvcs-the'very llt judgment, he will | 
raiſe the dead. Wherefore. TIN I harely- 


mentioned ſome. chemical w recovering 
bodies from their . I was far 


from any defire it ſnould be imagined, that 
ſuch ways were the only, or the beſt, that can: i 
| ee Burn eee carr For, a8 
of men, without excepting 

1 themſelves, would not have ag of 
or thought, that, by cafy-chemical ways, bo- 

dies, that are wo have paſſad ing a quite 
other nature, ſhould be reduced or reſtored to 
their former condition; ſo, till chemiſtry, and 
8 be more dead 
throughly 3 
it is probable, e 
what ts to re- boclies a further 
diſcovery of the myſteries of art and nature 
may lead us mortals to. And much Jef can 
our dim and narrow -derermine, - i 
what means, even phyſical ones, the moſt wiſe. 
author of nature, and abſolute governor of the 
world, is able to employ to bring the reſurree- 


tion to ſince it is a part of the imperfec- 
tion dee an imper- 
— — of the 

biy ſu 


powers of one, that is 
ior to them. And even a- 


meg tw, 4 though endowed with à rea- 
ſou}, cannot conceive, how a 


geometrici- 
— macoeſſible heights and diſtances, 
ee 


WS 


other ways, 


re of wax it was before, and fo he may de - pe 


8 g 


well as his: 


nition of our 
be tells them, (as 1 elſewhere noted) that the 


to che moon, and dell many years before, what 


day and hour, und to What ſhe will be 
eclipled. And indeed in the In, not only 
children, Hue wen lie mes, cod hor 


— fret it” Was podle for the Euro- 
ee e e dy ele 


of a piete of paper, at an hundred thiles dit 
tance, and in a moment 


end kill mem a grent way off, as 


produce thunder and 


they, ſaw gunnets and muſſeeteers do, und 
much leſt tel an eclipſe of the mon, ay 


Cn, did to his pref advantage 
things made the Indians, even the chiefeſt of 
them, look upon the Spanintds, as perſons of a 
more than human nature. Now among thoſe, 
that have a true notion of à Deity, Which is a 
Being both n t and emmiſeient; that 
he can do all, and more that all, that 1s poſ- 
ſible to be perſotmed by any way of di 

of matter and motion, is a truth, that will be 
readily acknowledged, ſince: hs Wis able at firſt 
to produce the world, and contrive ſome 


of the ubiverſal matter of It into Gesc ; 


che firſt man and woman. And that his power 
extends to the re-union of a foul and body, that 
have been ſeparated by death, We may learn 
from the experiments 
give of ir both in the Old Teſtament and the 
New, eſpeclalh/ In the raiſing again to life La- 
anruf and Chrlit; of the latter of which par- 
ticularly, we have proofs" cogent enon to ſu / 
tisfy any 9 — perſon, that deſites but 
to eenvince him. And 
that che — wer df God will be, as 
an taifing up 

mey Fuſes, if it be ſo, n 
the from that excellent admo · 
wiout to the Sadducees, where 


the dead, and 
not di 


"ys . of their errors are; cheif not Knows 


ng the ſcriprures, Verein God hath declated, 
| hewill fe che dend; tier the power of God, 


Phi- by which he Is able tb effect it. But the en- 


gagement of God's omnipotence is alſo it! that 


clearlycintimated by St. Patt, As xxvi. 


8, where he afks-kin g Apr ippa and his other 
auditory, . wh ep ſhould thin thine it à thing not 
— 5 es,) that God'ſhould raife the 


a by the ſame truth 1 


1 
1 2 glory and po T 
all mahkind, r he has 


his father, to 
fald; that this divine judge ſhull transform, or 
tratisfigguee (pweropahbtnr) ut vile bodies (ſpe 4 


ſabjoin the account on which this ſhall be done, 


he adds, That it will be according to the 
* working, erin) whereby he is 
< able even to ſubdue all things to himſelf, 
% Phil. in. 21 

Aud now, it will be ſeafotadle to 2 apply, 
what has been n hole dif- 
courſe, to our preſent pu 

Sruecs . # human body is not ſo con- 
fined to a determinate bulle, but that the fame 
ſaul, 8 portion of duly orga- 


nized 
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the-whole compaſs of the earth and Of an 
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z Which 


od has been pleaſed to 


ing of his own, Ms Weck of other falnts,) to 
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e nature of 


die 2 base pn prope body, 
a that partly of;-thoſe, that remain in the 
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 lerveq#or;reticvedt ſo, A en oops ft. him walking on the ſea. 
t ir diſguiſes, or extricating; them: rom _ Thus the © | of the activeſt body in na- 
arts of, matter, tqjwhich:: they;may;happen 0: . ture, flame, was ſuſf ed in'Nebuchadnezzar's 
be conjoined,;he+ may: re: unite: them b . fiery: furnace; whillt Danie?'s three companions = 
f eats hire if noech he, with particles of walked unharmed in thoſe flames, that, in a 
matter fit to be,contexed Mich them, and theres!  trice,. conſumed: the kindlers of them. Thus 
by.reſtore ar-mproduce.a-body, which, + did! che Iſraelites manna, which was of ſo pe- 


* 7 — ſoul, 


4, fup- before the ark for a memorial, would laſt whole 
| * comes more 


ed though it 


elyes a greater 


human ſoul is the 
ever duly o 


form of man, ſo chat hat- 


man, th 


this; that, after death thete ſhall be another ſtate, 


wherein the ſoul ſhall no longer perſevere in its 


ſeparate condition, or, as it Were, widowhood, 
but. ſhall be, again win Fas not to an actherial, 


or the like fluid matter, but tc ſuch a ſubſtance: 


[it 


g 2 8 , 4 
** n 1 3a : 1 
11 — — ————— ͤ ꝓUü0Üↄ 


eee its Giftes from our houſes 


7 nl of the poſſibility-of the refurrection 
nan ol the ſame bodies; will, 1 

| 3 induced to ods the poſſibility of 
e e nar, dtp to be de: _ the 


© by luppoling the truth of the hiſtory. of the 
i= God. has already extended itſelf to the per- 


terations e of ee — cdecd 'de 
. I "Ong — 1. gravity _ Aevity, incorruption, tranſpa 
e 4 e 


eredible, that the moſt free and powerful au- 


; Which, all the phænomena of qualities are re- 
gulated, may (as he thinles fit) introduce, eſta- 
elligent hliſh, or cha 


them in any aſſigned portion 
of matter, and conſequentliy in that, whereof 
2 human boqy conſiſfs. Thus, though iron 


bulk, than water, yet, in the caſe of Eliſba's 
 helve, its native gravity was rendered ineffec- 
fly: ul, and it emerged from the bottom to the 
of top of the water: and the 
tens body was ſuſpended; whilſt his maſter 


2 Pre. commanded him, and by that command en- 


ſe 1 that it would 


t N uch and feet, and the wound, that the ſpear had 
7 es tion of = made in his fide, and - was: ſtill called in the 

8. ent > ar 

in ex- 

e of the refurredtion, as if 

nee) of ir were, that, in regard the 


rganized portion of matter it is 
united ATE it therewith Conſtitntes the fame 
wigs e reſurredtion isfulfilled in 5 


nated, that this 
'M pak With tolerable propriety of. erb, 


umm (as the + doriphyre. ſpeaks) be called pb ir, 19. 
uman body. 

Tn 3 aſſent det . Ripa Wes 
preſume; be much 


ifications the Chriſtian religion aſcribes 
» glorified bodies of the raiſed: ſaints. 


e may obſerve, that the 


power of 
formance of ſuch-things, as import as much as 


natural actings of bodies upon one another, 
and e e endowing human and other 
| Frey ron ternatural qualities. And in- 
or rather * indifferent to 


figure, colour, &c. being but me- 
fections of matter, it e eee 


chanical af 
thor of thaſe laws of nature, according to 


be a body above eight times heavier, bulk for 


gravitation. of St. Pe- 


corrupt in little 
aboye a wa og. eee of the 
week but that, Which the ſabbath, 
good twice 0 long, and, when laid up 


1 to add a proof, that 
home to our purpoſe, the 
body. of our Saviour, after his refurrection, 
vetained the very impreſſions, that 
rn croſs had Wr in his hands 


ſeripture his body, as indeed it was, and more 
ſo, than, according to our paſt diſcourſe, it is 
neceſſary, e e ee eee | 
Joined to the :{qul/in the reſurrection: and yet 
this; glorified body had the tions, 
that are promiſed-oo.the faint in their ftare of 
om! St. Paul informing us, That our vile 
* bodies, Jhall be n L 1 tl 
Foes of the. goſpel. aſſures ws, _ endowed 
with far nobler qualities than before its-death. 
And whereas the apoſtle adds, as we formerly - 
nil i cid 
a be 
in che Aalntg ies, 1 
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* ere $ Doctrine of Geenen 


. Prized at the date of the title-page, I 
muſt inform him, that a good part of 
the Re tracts were printed off, and in my 
cuſtody. the laſt year; and the reſt had come 
out with them divers months ago, if the noble 
* author had not been hindered from committing 
them to the preſs by the deſire and hope of being 
able in a ſhort time to ſend them abroad more 


numerous, and by his being hindered to do ſo, 


y by remove, the want of ſome 
| 9 rs, that were 0400 Va or ſpoiled, and 
pur by the ſickneſs of "Himſelf, and divers of 
near relations. And ſome of theſe impedi- 

ments do yet ſuppreſs what the author intended 
ſhould haye I part of the book, which 
now. he ſuffers to be publhed without them, 
r. divers of his papers about ſome other 

ities have been written ſo long 
4 y* as to have lain for many years neglected 
among other of his old writings : which that 
he may have both leiſure and health to review 
and fit for publication, is the ardent wiſh of 
the ſincere lovers of real knowledge, who have 
8 A it as no mean oy of bis 
conſtant- kindneſs ro experimental philoſophy, 
that in theſe tracts he perſeveres in his _ 
of Ay and candidly communicating his ex- 

ol. III. 
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iis the n 195 ETD at all ſur- 125 
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ments beating to 95 oublick, not- 
withſtanding the liberty,” that hath been too 
boldly taken to mention them as their own 
by later writers; as particularly by the com- 
piler of the treatiſe, entitled Pohgrapbice, 
who in two chapters hath allowed kim elf to 
preſent his reader with above fifty experiments, 
taken out of our author's book of colours, 
without owning any of them to him, or ſo 
much as n him or his book in either of 
thoſe chapters, nor, that I remember, in any of 
the others. Nor did I think this practice juſ- 
tified by the confeſſion made in the preface, 
importing, that 'the compiler had taken the 
lars he delivered from the writings ng 
others. For this general and perfunctory ac 
knowledgement neither doth right to articu- 
lar authors, nor, by naming them, enables the 
reader to know, whether the things delivered 
come from perſons fit to be credited or not; 
and therefore, ſince it is but too likely, that 
ſuch concealment of the names, if not uſur- 
pation of the labours of the benefactors to 
philoſophy, will prove much more forbidding 
to many others to impart their experiments, 
than as yet they have to our generous author; it 
ſeems to be the intereſt of the commonwealth 
of learning openly to diſcountenance ſo diſ- 
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0 derive it from Rot ae ic 


in _ 1 others (which. happened to 
come An my way) that  acquaigt - 4 Shan | 
271751 the leſsluciferous Phænomena. 


Tar. you, may . not OR phat * 


: © Notes. about partici 
may nt be im oper to add ſo 
HERES — faid in another paper 5 
8 to 255 NO 
pin I ptopofed- in g 
notes about I qualities, I muſt deſire 
you to take notice with me, what it is, that 1 
ths etend to offer you ſome Wy ok of. For if I 
took upon me to demonſtrate, that the qua- 
lities of bodies cannot proceed from (what the 


14 — iffering ways of treating idee 
* icular qualities. For either « ne. may in 
and methodical hiſtory pr e "the - 
phenomena 4 or one may 1 ge eee 
en ious experime rvations, whence. 
may be e henomena to illuſ-.. 


trate ſeveral, or the heads or parts, ther ca 
methodical hiſtory 3 or, 


of ſuch an ample or 
in the third, place, one may in a more confined 
one's. 


ments and obſervations of the uction, or 


d of this or that qua- 


lity, as duly reaſoried on, may ſuffice to are explicable 
8 A l aca of of that quali 1 y dot need to 


ſhew, 
conſiſt, eſpecially in oppoſition to 

neous conceits, that have been a dar a- 
bout it. Of the firſt of theſe three ways 
treating of a quality I pretend not to 


ete example; but vou will 


ven an 
Fog, 5 I have begun ſuch hiſtories f in my 
Wy about fluidity and firmneſs, and in 


experiments, obſervations, &c. that I have 
8: ut together about cold. The ſecond ſort of 


iſtorical writings I haye given an inſtance o 
in my experiments about colours; but in th 
enſuing 
them, having 
to the diſproval of the errors of the 
ticks and th the chemiſts about them, Lge 1 
ſhall not be thought to have fallen very ſhort 
in my attempt, if 1 have (here and there) 
performed, what may be required in the FR 
way of writing hiſtorically of a quality; 

_ preſent, 9 55 being chiefly to give an ell. 
gent and rical account of the poſſible me- 
chanical origination, not of the various phe- 
nomena of the particular qualities ſuccinctly 
mentioned in theſe notes; though my ſecon- 
dary end being to become a E to the 
hiſto of qualities by providing materials for 
N or better architects, I have not ſeru- 


5 


notes, the occaſion I had to wot 
og me chiefly to have an eye 
ripate- 
1555 to mechanical princi 
inſufficien 


Tchools ol ue forms, ot from any 


cauſes. but mec it might be rea- 


ſonably enough ed, that my argument 
ſhould directly exclude them all. Bur fince, in 


ſuch. experi- M explications_ of. qualities, IL. pretend. only, p 


they may. be explicated by mechanical 
principles, without enquiring, whether they 
any other; chat, which I 

rove, is, not that mechanical princi- 
erro- ples are the neceſſary and only things, whereby 
5 ec may be explained, but that y 
ey will be found ſufficient for their explica- 
naß And fince theſe are confeſſedly more 
manifeſt and more intelligible, than ſubſtantial 
forms and other ſcholaſtic entities (if I may fo 
call them) it is obyious, what the conſequence 


will be of our not being obliged to have re- 
courſe. to things, 


whoſe e is very 
putable, and their nature very obſcure. 
-Tazxz are ſeveral ways, that may be em- 
ployed, ſome on one occaſion, and ſome on 
p10 Bl either more direftly to reduce qua- 
lities (as well as divers other things in nature) 
iples; or, by ſhewing the 
of the eripatetick and chemical 
theories of qualities, to recommend the Cor- 
puſcularian doctrice of them. 
Fox further illuſtration of this point, I ſhall 
add 3 1 occaſion, that 1 * 3 5 | 
tinct ſorts of experiments (beſides proo 
that may be reaſonably employed, (though 
they be not equally efficacious) when we treat 
of the origin of qualities. For ſome inſtances 
may be brought to ſhew, that the ſed 
quality may be mechanically introduced into a 
poten. of matter, where it was not before. 


dil- 


Other 


4 . See T about Colmical Que, &, 10 which raste notion a. Ban of Punta Qui 
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the ſame means the quality may be notably: va- 
butes. - And by ſome inſtances alſo it may aps 
. or aboliſhed in ic 


0 


that 
alſo. by the ſume operation the former quality 


lly: employed in dur notes about particular 

| _—_— or as to the firſt of 8 
will be ſcarce any difficulty. |: And as to 
well as other attributes of qualities are ſaid 
0 flow r eee ee the 
ſame principles, that the quality it ſelf. does; if, 
eſpecially in bodies inanimate, a change barely 
mechanical does notably and permanently alter 
the d or other conſiderable attribute; it 
will a 5 though not a clear proof, yet à 
prtabable preſumption; that the principles, where - 
un the quality it ſelf depends; are mechanical. 
Andilaftly, if, hy à bare mechanical change 
of the internal diſpoſition and ſtructure of a 


Body, a pert t quality, confeſſed to flow 
5 22 { ſtantial form, or inward principle, 


be aboliſhed; and, perhaps, - alſo immediately 
ſucceeded by a new quality mechanically pro- 
ducible ; if, I ſay, this come to paſs in a bod 

inanimate, eſpecially, if it be alſo, as to ſenſe 
fimilar, ſuch a phænomenon will not a little 
favour that hypotheſis, which teaches, that 
theſe qualities depend upon certain contextures, 
and other mechanical affections of the ſmall 


parts of the bodies, that are endowed with 
. them; and conſequently may be aboliſhed when 
that neceſſary modification is deſtroyed. This ther natural or faCtitious, operates on the pa- 
tient, otherwiſe than mechanically, employing 
only ſuch a way of acting, as may proceed fr 


is thus briefly 82 to ſhew the pertinency 
of alledging differing kinds of experiments 
and phænomena, in favour of the corpuſcular 
hypotheſis about qualitiee. 
WRA r has been thus laid down, may, I 
hope, facilitate and ſhorten moſt of the remain- 
ing work of this preamble, which is to ſhew, 
though but very briefly, that there may be ſe- 
veral ways, not impertinently employable to 
recommend the corpuſcularian doctrine of qua- 
Fon firſt, it may ſometimes be ſhewn, that 
a ſubſtantial form cannot be pretended: to be 
the neceflary principle of this or that quality; 


- 


as will, for inſtance, hereafter: be made mani- 


feſt in the aſperity and. ſmoothneſs of bodies, 
and in the magnetical virtue, reſiding in a piece 
of iron, that has been impregnated by a load- 
ſtone. It is true, that the force of ſuch in- 
ſtances is indirect, and that they do not ex- 
preſly prove the hypotheſis, in whoſe favour 
they are alledged; but yet they may do it good 
ſervice, by diſproving the grounds and con- 


cluſions of the adverſaries, and ſo (by remov- 


ing prejudice 
tertainment of the truth. FF 

* SetconDLy, ve may ſometimes obtain the 
fame, orthe like quality, .by artificial and ſome- 
times even temporary compoſitions, which, be- 
ing but factitious bodies, are by learned adver- 
Karies confeſſed, not to have ſubſtantial forms, 


judices) making way for the better en- 


or ADOUL in, à portion of matter, 
t was endowed with it before. Sometimes 


s:deſtroyed, and a new one is produced. And 


have but teſulting temperaments: as will be 


\ hereafter exemplified in the production of green 
þ «elec Marg and yellow, and in the 


electrical faculty of glaſs; and in the tempo- 
rary whiteneſs produced by beating clear oil 
an 


ing water into a froth, and, more permanently; 


in making coral white by flawing it with heat; 


and in divers other particulars; that will more 


* 


properly be elſewhere mentioned. l. 


amor v then, in ſome caſes the quality 


- 
: 
o 


propoſed may be either introduced, or varied; 
or deſtroyed, in an inanimate body, when no 


change appears to be made in the body, except 


What is! mechanical, and what might be pro- 
duced: in it, ſuppoſing ſuch a parcel of matter 


were artificially framed and conſtituted as the 
body is, though without any ſubſtantial form, 
or other ſuch like internal principle. So when 
a piece of glaſs, ox of clarified rolin,. is, by be- 
ing beaten to poder, deprived of its tranſpa-· 
rency, and made white, there appears no 
change to be made in the pulverized body, but 
a comminution of it into a multitude of cor- 
puſcles, that by their number, and the various 
ſituations of their ſurfaces are fitted copiouſly 
to reflect the ſincere: light ſeveral ways, or 
give ſome peculiar modification to its rays z 


and hinder that free paſſage of the beams of 


light, that is requiſite to tranſparency, = 


 FovxTHLy, as in the caſes belonging to 
the foregoing number there appears not to in- 


tervene in the patient or ſubject of the change, 


any thing but a mechanical alteration of the 
mechanical ſtructure or conſtitution; ſo in ſome 


other caſes it appears not, that the agent, whe- 


the mechaniſm of the matter, which itſelf con- 


ſiſts of, and that of the body it acts upon. As 


when goldſmiths burniſn a plate or veſſel of 
ſilver, that having been lately boiled looked 
white before, though they deprive it of the 
greateſt part of its colour, and give it a new 


power of reflecting the beams of light and viſi- 


ble objects, in the manner proper to ſpecular 
bodies; yet all this is done by the interven- 
tion of a burniſhing tool, which often is but a 
piece of ſteel or iron conveniently ſhaped ; and 


all that this burniſher does, is but to depreſs 


the little prominencies of the filver, and re- 
duce them, and the little cavites of it, to one 
phyſically level or plain ſuperficies And ſa 
when a hammer ſtriking often on a nail, makes 
the head of it grow hot, the hammer is but a 
purely mechanical. agent, and works by local 
motion. And when by ftriking a lump of 
glaſs, it breaks it into a multitude of ſmall 
parts, that compoſe a white powder, it acts as 
mechanically in the production of that white- 
neſs, as it does in driving in a nail to the 
head. And ſo likewiſe, when the pow- 
dered glaſs, or colophony lately mentioned, is, 
by the fire, from a white and opacous body, 


reduced into a colourleſs (or a reddiſh) and 
tranſparent one, it appears not, that the fire, 


though a natural agent, need work opt ve 
2 than 
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fair water into an ointment, and by beat - 
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is yet they may ſerve fer cbnfir- 
| = NU 

Perhap s che chief teaſoh of theig baing men- 
tioned. For; Whatever they may wh bent 
= : MIXES this oocaſion of. ing 
—_ Is pry Piero tu E they contiibiite;mnkch to the eſtabliſhment of 
Wies de eee cee the mechanical doctrine about qualities, they 
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\ likewiſe) merely by . blowing] fine- cryſtal. from being more numkrnus; and I; Hope he 

ar the E ee They exyaar: will the more eaſily excuſe! their par 

we. he be advertiſed,” that: although the p 

| qualities; about which ſome | 
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= 9 hen you hald it againſt the Hght, whether of 
= f che day, or: of a good candle and this Kind t are de t hea 
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wy, or 4 piece er to permanentiy be referred - to! chemicel operations, of w 
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EN Tur in yor anmher. way of arguing in Ir a want of apt co ems 
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proofs of im being the beſt hypotheſis, yet it e that remember and N 
A bee little better than a 
| | from other topics, and thereby ſerve to re- ki y of experiments, thoughts, 
; | cowmend the doctrine itſelf. For, the uſe of 2 'ocaonally gene 
: an hypotheſis being to render an intelligible: ac: by way of annotations ſome paſlages of 
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chat would have eaſily frozen water, without it 


it to loſe its tran rency, or its Huidity. 1 upon other bodies; and ſometimes alſo it 
2 here 1 thall — an end to the firſt: * ley which is perhaps Ba more philoſo- 
a (Containing our notes about cold) che phical ſenſe) for a perception, made in and by. 
which may be not a little Por The mind, of the alteration produced in the.cor- 


5 compäring wit chem the poreal organs by the operation of that, what- 
ing 2 by comparing ſection. For if it 'be” ever it be, on whoſe account a body i is found 
tr, that (as we Were mer) the nature of to be cold. 


Neat canfilts"cither”only or chiefly in the 1. B01 the Aiſcaſtion of theſe points is here 
| uw rele of the finals parts of 5 body me- purpoſely: omitted, a8 for other reaſons, ſo 


1 c nat certain conditions, of rd ct becauſe the may be found erpreſs. 
| 2 the p a To 'yehemency of kw Fr hats Ts a0 = 
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m—_ pcm Ovrom or PropUeTton of 1 HEAT, 


fi 


Wt >,» 


R ritt diſpatched the inſtances chanically möchte, which Ade as fir 
888 to erat 5 n of cold, as I have obſerved, is made up of three con- 
alſo pre peri- 


{| of theke is, that the agitation of 
N the arts be vehement, by which degree of. 
© rapidneſs the motion proper to bodies, 

ER any, not c in Nr open fuk = Yor? diſtinguiſhes them. from bodies, ther 


n of matter we call local motion me- are flule For thele, as ſuch, require 
not 


W Y 
1 


or arrive at uch a "Nate that they are more 
e tha boſe of our 


laid, together, | 
that a privation 


— 


wh eve not perceivably on our ſenſes, does | 
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| here, the whole body, cough mpidy waves, 
hut ane way; it is nat e, 
lo calmly, ene ee 
2 though it ary 

OMB.» 2 ag vehement, da chird Condli 


1 1 os _ rg 4 
or carpuſeles, d keep their tatic 
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| E AL, 


agents and operations, 
r cl it) may be ex- 
e W | | mecha- 


10 1e bern, at. 
EE! 


5 e mention n of 


be the — 
body applicd to. upper on vious and familiar inſtance af all, 


or to any other part of the coal. 
fo vel, 


congruoully- 


ter be moved Tuer 


— 
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quite cold on quick- lime, will not, that I have 
AND now have mentioned the incaleſcence 
bf lime, which, though an obvious phæio 

non, has exeraſed the wits of Urls philoſo- 

ers and chemiſts, I will add two or re ob- 
ations, in order to an enquiry, 1 that may be 
ſome other time made into the genuine cauſes 
of it; Which are not ſo eaſy to be found, as 
many learned men may, at firſt ſight, imagine. 
The acute Helmont indeed, and 55 
| ingeni enough attempted to 'derive 
the heat os Cende 0h from the conflict 
of ſome alcalizate and acid falts; that are to be 
found 1 in quick: lime, and: are diffolved, and ſo 
Kr at „ to fight wick one another by the 
water that flakes the lime. But, though we 
have ſome manifeſt marks of an alcalzzate ſalt 
in me, yet, that it contains alſo an acid | 
has not, that J remember; been proved; and 
i the emerging of heat bela ſafficient reafori 
to prove a latent acid falt in lime: I know nor; 
why I may not infer, that the like falt lies con- 
tealed in other bodies, which the chemiſts take 
de be of cle pureſt or mereſt ſort of alealies 
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WL EXPERIMENT: N. 

| ” 1107 bo 2 Ann elne 
ok I have purpt chat by put 

ting a pi nde K ap ſalt of tartat 
i the palm of my 1 and vetting it well 
222 witer; 1. has been very _ 


1.3471 
Vat 
ben 


ed in the mixture; and when 
pn made the trial with-#thore:confiderabl 
quantity of ſalt and water in a vial, the heat 
5 Her rrouBlefomely-intenſe; "and continued to 
be at leaſt ſenſtble a f 
Fu is expeniment ſeems to Wduf tie of 
_ "that "the hear produced in lime, whilſt it 
| eds from the em reumi; 
40 Abe chere call it, or impreſſion left by the 
violent fire, that“ was employed to reduce the 
fotze to nme. But if by empyteuma be meant 
i bate"impreſſion' made by the fire, it will be 
niore/ requiſite than eaſy; t declare intelligibly, 
in What chat impreſſion 1 and how it 
operates to produce” ſuch [confiderable effects. 
Aud if the effect be aſcnbed to ſwarms of 
atoms of fire, that remain adherent to the ſub- 
| ſrance of the lime, and are ſet at Hberty to fly 
away by tlie liger, which ſeems to be Ee 
by the flaleing of lime without water, if it be 
for ſome tim left in the airy! whereby the a- 
tems of fire get opportunity to fly away by 
ite and Nrris: if this,” I-fay; be > hos 
will not deny, bur there may be a ſenſe; which I 
cumét |exÞſicdre in few words, wherein the co- 
operation: f {ſubſtantial effluvium; (for ſo I call 


. 14 


t GU menon. But the cauſe 
formerly afſigned; as it is crudely* — 
cen. III. 


obſerved, grow ſo much as nfibly hor with it, 


his followers, 5 


| ON OL {3 200 8 4 
18 : 


lence-off fire] t 


di while after. e een 


it,) bf the Hts] may be admitted in giying an 
atoorn 


leaves in my mind ſome ſeruples. For it s 
not ſo enſy to apprehend, that ſuch light and 
minute bodies, as thoſe of fire, are ſoppoledd, 


ſnould be ſo long detained, as by this hypothe- 


= they ruſt be allowed to be, in quick-lime, 


"| Kip in well-ſtopped-veſſels, - from getting out 


b 8 off lax and porous a body as lime, eſpecially 


we ſee not a great incaleſcence or ebulli- 
tion enſue upon the pouring of water upon mi- 
nium, or crores Martis per eo, though they 


have been calcined! by violent and laſting fires, 


whoſe effluviums or emanations appear to ad- 
here to them by the increaſe of weight, that 
lead, if not alſo Mart, does manifeſtly: receive 
from the operation of the fire. To which 1 


| ſhall add, that, whereas one would think, that 


the igneous atoms ſhouldeither fly away, or be 


extin iſhed the ſupervening of water, I 
know, and ebe * e of an = 


EXPERIMENT u. 


= which two liquors, beruf one was fur- 


niſhed' me by nature, did by being ſeveral 
times ſeparated and reconjoined without addi- 
tament, at each coagreſß Produ uce a . 


| 


54 4 {5 
3 


n fn 


; N Da iiſtanies of his kind; dannn yok 
4 fo odd, I purpoſely: ſought/and found in 
falt of tartar, from Which, after it had been 
once heated by the affuſion of water, we ab- 
ſtracted or evaporated the liquor, without vio- 
the? ſalt Was again dry; and 
then Ds ha water a ſecond time, the ſame 
falt grew again in the vial, and, if I miſre- 
member not, it produced this incaleſcence the 
third time, if not che fourth; and might pro- 
bably have done it oſtener, if I had had occa- 
Hon” to/-proſecute the experiment. Which 
ſeems at leaſt to argue, that the: great violence 
of fire is not neceflary to impreſs what paſſes 
far An empyreum upon all calcined bodies, that 
WA ee ich te 4 
| 2A p Ut this occaſion I Tall venture to add, 
that I have ſonbetitnes deubted; whether the 
inealeſcenee may not much depend upon the 
Particular diſpofitien of the "calcined - body, 
which being deprived of its former moiſture, 
and made more porous by the fire, doth by 
the help of thoſe igneous effluviums, for the 
moſt part of a ſaline nature, chat are diſperſed 
through it, and” adhere to it, acquire ſuch a 
texture; that the water impelled by its own 
weight, and the preſſure of the atmoſphere, is 
able to get into a multitude of its pores at once, 
and ſuddenly diſſolve the igneous and alcalizate 
falt ir every where meets with there, and briſk- 
ly digoin 'the earthy and ſolid particles, that 
were blended with them; which being exceed- 
ing numerous, though each of them perhaps 
be very minute; and moves but a very little 


way, yet their multitude makes the confuſed 

tation of the whole aggtegate of them, and 

the the particles of the water and ſalt vehement 

enough to produce a. ſenſible heat; eſpecially 

if we admit, that there » ſuch a change made 
7 


in 


* 7 4 onhie ur Dec Carle 5 anerapis.ro farb a 15 Mein 
xt 11 - SIS: che ee, of lime 19. incaleſc 


1 2 1 
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, EXPERIMENT 


ſuch a texture of its component 
de ie to py. chem ugh 
= vading water, | And this mein 
' pole it as no gt | 
Peer e which 0 od 
For here it ma both the tick is.liqu W ee 
diffolved ſalt of tartar lately: "mentioned, and 5 — 4 5 quck-lume. had been 
the artificial liquor, that grows hot. with the lacked ; 24 RING) . ein er hed 
cence upon abare conſtipation, or cloſer gexrute ol, 

of the parts from the ſuperfluous. moiſture they that it had not before. For, i toy low 
were drowned in before; the heat, that brought gas nutmeg, or an almond, was 
them to this texture, having been ſo. 1 eee 
that it is no way likely, that the igneous exha- far” been pl into the liquor, which 
nations touldthemſelyes- produce uch x: heat, - 9 e Nay, ha- 
or at leaſt, that they ſhould adhere in ſuch 5 vers lumps of this prepared calx 
EE ſuch an effet 
. n the ſalt of tatrar. or 0 try. . 

„ eee e eee Jound, 


* 


55 covered, a wy the, divers nog} 
| e tall 


e = . ah. el! l pa ft | pov 
0%, 87911100 W u fully. eon are en it was 
Lin E * PER I Mm K 1 e Pleces, it would upon its 
ava} ugh iq wh: coming 5 FI make ſuch a briſk. 


TY } 2 VB. 20 15 He 0 30 
| Hav E. found. by, rial, that at -lal arm 11 noiſe, as mi it p is for a We * 
© | | Gilobved in vater, though, | up w I plaſiop.]-.: YOu 471 Sd WAG ett , 

a-briſkex 5a 40 u dry falt, would, upon is . er — deem 10 Age, that 
he? again-Hiflolved.:in. Mater, hot produc —— chat lime has to grow hot with 
any heat, but a ver gnſiderable ter, — e 7 ; 
cold 1 ſhall, add, ;that 110 


thole ot the ed that igneous 

diſpoſitio „ Apd-ithat —— intervene 

0 ſuch an, afl ſeems to me che moe pro- 

, | de e ee bable, m9: eee of the diſtilled 
= dily enough! ſoaked. in by, the lumps of Was as K, & if it had 

* . ime. And 1 further 3 . 85 this robbed of its more ace parts but, becauſe] 

3 lime ſo drenched: I poured cad w. * — have ſometimes had ſpirit of wine come over 


2 no . reap 11 & —— nuch N eee yl uns, Þ 2 


n 
| admit the partieles. of the {pirix: of» wine e by a ; well-made diſtillation from 
ſome. of its potts, which were either langer or 1 have ſometimes. found. that liquor to give 
more- pie. 65x without admitting it into the lime a king of alcaliaate penetrancy, not to 
the moſt numerous ones, Whercinto. the liquor ſay fierineſs of taſte, that was: very briſk-and 
muſt 2 receivod, N MO. to dill | ble. But 1 1 boy 8 , that 
te the corpuſcles o into their minuter every eg er, nor myſelf, ways 
ven wh ioto Which (corpuſcles) it ſeems, make trials of kind with the. ame ſuccrls 
that the change, chat the | aqueous, particles that I. had in png 
received by. aſſociating. with the. ſpirituous that I have 88 quick · limes to A much, 
. . them fax fel * R nen. 
SHS 88 7 


cination, ** but alſo; and 

that eſpecially, acco to the differing na- 
4 of the ſtones and r ladies . 
n 
| EXE PO .hath been | hitherto delivered 
as only.” narratives. and a 
z . perceive has detained 
3 55 that I am obliged. to haſten to the 
. experiments, and to nn 

Wer i in delivering W.... 


EXPERIMENT. VI. 


\ ND it. will be convenient. FORE IR 
EK inſtance or two. of the production of 
heat, wherein there e not to intervene 
any thing in the the agent or pa- 
ee, and the natural effects 
of it. And as to this ſort of experiments, a 
r ing eee 
r phænomenon appoſite to our preſent 
ſe. When, for example, a does 
i gabe uch like piece of 


151 


n, eee eee 


15 there appears not any thi 
8 the forcible motion . 
| me which, i impreſſes a . vehe ment, | and 
variouſly. determin ration” of the ſmall 


being a col body 


of the iron; whic 
Fe by that ſuperinduced- commotion of its 
ſmall parts, 


becomes in divers ſenſes hot; z firſt, 
2 more lax acceptation of the word in re- 
erence to ſome other bodies, in reſpect of 
whom it was cold before, and then ſenſibly 
hot; becauſe, this newly gained agitation, ſur- 


| are eee that 
: 1. 0 the | 


t ignition nas 5 cher 2 
5 7885 g a the operation is ended; 
e eee the 
rged. piece of jron was not — 
y the hammer c anvil as heat, but produced 
in it by motion, which was great enough & 


py ſo _ a body, as the piece of iron, into 


confuſed motion of its parts, 

without = ns $0 have the like operation 
ſo much greater maſſes of metal, as the 

mer and the anvil ; though, if Wed. 
cuſſions were often and nimbly rene wed, and 


hammer, Were but. ſmall, this alſo might ing 
1 — (though not ſo ſoon, nor ſo much, 


as the iron ) by which one may alſo take no- 
tice, that ĩt is not neceſſary, a body ſhould. be 
{elf hot, to be calorifck. „ere, IL ſpeak 
of ſtr] an iron with a hammer, I am put 
in mind of an obſervation, that ſeems to coi- 
tradict, but does indeed confirm our theory 
namely, that if a ſomewhat large nail be 
driven by a hammer into a plank, or piece 
of wood, it will receive divers ſtrokes on the 
befqre it grow hot; hut when it is driven 

to the head, ſo that it can go no further, a 
few ſtrokes will ſuffice to give it a conſiderable 
heat; for. whilſt, at every blow of the ham · 
mer, che pail enters further and further into 
* . the motion, that is produced, is 


; H 80 AT: and. Got s 3 


made ſenſible to the touch. 
to render it diſcoverable to the eye itſelf. 


les that of the parts of our fingers. And 


that happen 


chiefly. pragreſſive, and is of the Whole nail 
tending one way ; whereas, when that motion 
is ſtopped, - then the impulſe given by the 
-ſroke, being unable either to drive the nail 
on, or deſtroy its | intireneſs, muſt be 
ſpent in making a various vehement and in- 
teſtine commotion of the parts among them- 
ſelves, and in ſuch an one we formerly ob- 
ſerved the nature of heat to confiſt. N 


EXPERIMENT VII. 


N the foregoing experiment, the briſł agi- 
III e ee b ge 2. 


I ſhall now add 
one of the attempts, that I remember I made, 
In 
order to this, and that I might alſo ſhew, that 
not only a ſenſible, but an intenſe degree of 
heat, may be produced in a piece of cold iron 
by local motion, I cauſed a bar of that metal 
to be nimbly hammered by two or three luſty 
men, accuſtomed. to manage that inſtrument z 
and theſe ſtriking with as much force, and as 
little intermiſſion, as they could, upon the iron, 
ſoon brought it to that degree of heat, that not 
only it was a great deal too hot to be ſafely 
touched, but probably would, according to my 
deſign, have kindled gun-powder, if that, which | 
I was fain to make uſe of, had been of the beſt 
ſort : for, to the wonder of the by-ſtanders, the 
iron kindled the * of many of the grains 
of the corns of powder, and made them turn 
blue, though I do not well nene 9 78 it 
mace any of them go off. 


"EXPERIMENT vin. 


JESIDES the effects of manifeſt and vio- 
lent percuſſions, ſuch as thoſe we have 

| been.taking notice of to be made with a ham- 
mer, there are among phenomena obvious 
enough, ſome, that ſhew the producibleneſs of 
heat, even in cold iron, by cauſing an inteſtine 
commotion. of its parts: for we find, that, if a 
ice of iron, of a convenient ſhape and bulk; 
ba nimbly filed with a large rough file, a con- 
ſiderable degree of heat will be quickly ex- 
cited in tho PO 4g 8 the iron where the file 

paſſes to e many prominent arts 
of the aa waagh giving a. nr of 
ſttokes or o che parts of the iron, 
to ſtand: in their way, and 
thereby making them put the neighbour- 
log Her its into a briſk; and confuſed motion, 
and ſo into a ftate of heat. Nor can it be well 
objected, tliat, upon this account, the file it- 
ſelf oughe to grow as hot as the iron, which 
yet it will not do; ſince, to omit other an- 
ſwers, the whole body of the file being moved 
to and fro, the ſame 5 that touch the iron 
this moment, p Goff the next; and, beſides, 
have leiſbre to pn themſelves, by communi- 
their newly received _— to the air, 


cating 
before 5 are l 


the iron, w 


n upon 
—_— to ” pic 

e wee receives al 
in the ſame-place. 


Wi find allo, chat attrition, if it be any 
thing vehement, is wont to produce hear in 


the ſolideſt bodies; as when the blade of a 
knife, 


| 0 knife, TN. Sth gr a may 


hot. And if, having taken u braſs nail, and 


dtiven it as: far as you can to the end of the 
ſticks to:keep ir faſt, and gain a handle, you 
then ſtrongiy rub the head to and. fro agair 

che floor, or a plank of wood,” you may quick 
ly find ĩt to have acquired a heat intenſe eno 


40 offend; if not burn one's fingers; And 1 


remember; that going onde, in encbeding hot 
weather, in a coach, which, for certain reaſons, 
we cauſed to beUriven very 
of the nave of the wheel, againſt the axel-tr  W 
was ſo vehement, as obliged us to light out 
the ooch, to 3 cool the _ 
chafed parts, and — 9 ag 
* exceſſive heat had begun to do # 

Tus vulgar): iment, of feiking: Gee 
| wu a flint 2 ſte ſufficierit declares, hat 
a heat, ini a trice, n in cold bo- 
dies by pereuſſion, or che latter of 
whithſeems but mutual ou: ft i 0 
Bor inſtances of the Ae lor, with the 
reſt· mentioned in this VI. experiment, deing 
obvious enough, I _w WOE to multiply 
and inſiſt on them. 3. Jt ene 18 


e eee e 


taltle. . 51. +: 4045 2 


T OR the fake of thoſe, hit think the am 
tion of conti i 
prodyQion of manifeſt heat, I thought, amon 
other thi Lg pen 4 
made tri nt A ov jn ohe L O89 Aci 
* took ſome hard black pitch, and having; 


in Ah ; POFTigaets or ſome ſuch, veſſel, pla- 


| ce under water, we 
2 wich a good burning-glaſs, the ſun 
beats in ſuch a manner, that, notwithſtandin! 
e e ſuffered in the p age 
through the: anterpoſed: water, the focus fel 
upon the. pitch; wherein ' would: produce 
oh: bubbles, ſametimes fn und 
wckly communicated a degree of dent ca- 
Pale ta make pitch melt, if not alſo to boil. 2 
-en n e e gal e DO Nieten 
2 anne R:T: :M: E N. T= * 50 
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1 ments. 
2 5 addi bu yg the 
an tament, | 1 | of 
ono fit may be ſo altered; thar; inſtead of 
cold, a natable d of beat will be Pro- 
duced, if . Be dived in that liquor. For 
the manifeſtation WeLe e we deviſed the fol 
_ lowing(expe 2307: of fort Yiw 
W e e e m en. 
mon cold water, char all the ignecus, or other 
particles, to which: its power of heating that 
quor is aſcribed; might be extracted and im 
bib rand ſo the calx freed ffom them; then, 
= IE wer,” Dig keg 
red, that en 
be waſhed off. 


of falt 
| E calx, being again well dried, was in 


iS 


n 
1 


5 => the thus:dul- 
ingled 
with. an equal weight of powdered falarmodniac, 


and having. withjadtrong fire, melted the maſs; 
Fe. mixture was poured out; and, bring afret- 


Sunn | 


faſt; the attrition 


* 8 0 confirin this experin 


pee time to grow t two 06 
three ounces of it into a cal, Fei | 
and pouring water 4 upon. it, within about a 2 
nute of an hour, the mixture grew Warm, and 


quickly attained fointenſe a heat, "that I could 


not hold the glas in my hand. And though = 
this heat did nor long lat ar the ſame hei = 

itcontinned- to be 'yery 1 * a con de. 
rable een 


EXPERIMENT. xt 


ment, by a 

1 variation, We took fihely 9 
armoniac, and filings or ſcales of ſtech and when 
they were very diligently mixed, (for thatcircum- 
3 ought EY erved . ls them 
t ben ublimed in a vellel, givin 
a Fate fire towards the latter 'end 'F 15 
operation, ſo little of the mixture "aſcended, 
that, as we defired; far the greateſt part of the 
fal armoniac ſtaid at the · bottom With the me⸗ 
tal; then, taking out the caput mortuum, 
gave” it time thoroughly tool, but in a glaſs 
Well ftopped;' chat it might not imbibe the 
moiſture of eite air, (as it is ve fa 34 
And laſtiy, though the filings of fteel, 

a8 the ſal artnoniac, were bodies actual cold, 
and ſo might be thought likely to increaſe, not 
check the coldnefs wont to be produced in wa- 


ter by that ſalt; yet, putting dhe mixture into 


1 PU 


common Waterz there erifued, us we 


an intenſe degree” of heat. And T' remember, 
that, having fublimed the fe ationed falt 
in diſtinct veſſels,” with the filings of ſteel, and 
with- filings of copper, and, for curioſity-ſake, 
kept one 77 the caput mortuur (for T cannot 
certainly call to mind which of the two it was) 
divers months, (if I miſtake not, eight or nine,) 
we at length tock f ir out of the veſſe}, wherein | 
it had been kept carefully ſtopped'; and, Upon 

trial, were not deceived in having ex 


thar all char while the ih politen 15 f = 5 
water a notable degree of heat; "Wis prev 


in it; jets 11 —_— = back en ONO! 
of 109 5 ag ar en bode t 
en XP E R 1 M E N my EY 
HOT ech $216 gr 9; "Oy - os in 
ke PP. experiments es Hide Aer ce bove 
AE revited manner with ſal armoniac and other 
mineral bodies than iron ard copper,” it is 5 
improbable, *that ſome of the emergi 
nomena would be found to/confirm pong phe 
been'faid of the intereſt of rextiire, (and 155 
few other mechanical 3 In the —4 
duction of hh and Sen Which cone 
l ſomewhat favoured by the following trial. 
Three ounces of antimony, and aft equal weight 
of” 2 diſi gently powdered and 
mixed; were, by degrees of fire; ſublimed in 
A2 glaſs eſſe, by which opera —_ obtained 
three differing ſubſtances, kick we-catſed to 
be ſe — powdered; when they were taken 
b the £6 res Mpc leſt che air or time 
1 . and having 
before put the ball of a a good ſealed weather- 
glaſs for a while into water, that che fpirit of 
wine” _ be brought to the temper ia 
EXt 


q . 


# 
1 


— 
\ 


* 


timony and ſal 


external liquor, we put on a convenient quan- 
tity of the powdered Caput mortuum, which 


_ amounted to two ounces, and ſeemed to be 


little other than antimony, which accordingly 
did ſcarce ſenſibly raiſe the ſpirit of wine in the 


thermoſcope, though that were a tender one. 
Then' laying aſide that water, and putting the 


inſtrument into freſh, of the ſame temper, we 


ex: to it a very yellow ſublimate, that aſcended 
Kr. than the other parts, and ſeemed to con- 
of the more ſulphureous flowers of the an- 


timony, with a mixture of the more volatile 


parts of the ſal armoniac. And this ſubſtance 


made the tincted ſpirit in the thermoſcope de- 
bend very ſlowly about a quarter of an inch; 
but when the inſtrument was put into freſh wa- 


ter of the ſame temper, and we had put in ſome 
of the der of the lower ſort of ſublimate, 


which was dark coloured, though both the an- 
ti armoniac, it conſiſted of, had 
been long expoſed to the action of a ſubliming 
heat; yet the water was thereby ſpeedily and 
notably cooled, inſomuch, that the ſpirit of 
wine in the weather-glaſs haſtily deſcended, and 


|  - continued to ſink, till, by our gueſs, it had 


F 


fallen not much ſhort of three inches. Of theſe 


phenomena the ætiology, as ſome moderns call 


F 

P 
© 
- 


the theory, which propoſes the cauſes of things, 


is more eaſy to be found by a little conſidera- 


tion, than to be made out in few words. 
Wx made alſo an experiment like that above 


recited, by ſubliming three ounces a piece of 
minium and fal armoniac ; in which trial we 


found, that though, in the Caput mortuum, 


the falt had notably wrought upon the calx of 


lead, and was in part aſſoclated with it, as ap- 
peared by the whiteneſs of the ſaid Caput mor- 
-tuurn, by its Fyeetiſh taſte, and by the weight 


(which exceeded, four drachms, that of all the 


minium ;) yet a convenient quantity of this 


powdered mixture being put into water, where 
in the former: weather-glaſs had been kept a 


while, the tincted ſpirit of wine was not mani- 
feſtly either raiſed or de 
5 > 


preſſed.” And when, in 
r glaſs, we proſecuted the trial with the 
ſal armoniac, that been ſublimed from the 


minium, it did indeed make the ſpirit of wine 


deſcend, but ſcarce a quarter ſo much as it 


— 


had been made to fall by the lately mentioned 
—: ANN: 


S 4.4 1 A. * .£ . ho . * bv... a 4 _ 4 s 
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5 5 is known, that many learned men, be- 


ſides ſeveral chemical writers, aſcribe the 


'mcaleſcences, that are met with in the diſſolu- 
tion of metals, to 4 2 — as a — 
tain-antipathy or hoſtility, which they ſuppoſe 
e ee eee 
between the acid ſalt of the one, and the alca- 
lizate ſalt, whether fixed or volatile, of the o- 
ther. But ſince this doctrine ſuppoſes 
between inanimate bodies, in which it is hard 


2 hatred 


to conceive, how there can be any true paſſions, 


and does not intelligibly declare, 
- their ſuppoſed hoftiliry 


re, by what means 
produces heat ; it is not 


likely, that; for theſe and ſome other reaſons, 


- 
. 
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motions of their parts di 
cording to their reſ 


inquiſitive naturaliſts will eaſily acquieſce in it. 
And- on the other fide it may be conſidered, 
whether 1t be not more probable, that heats, 
ſuddenly produced in mixtures, proceed eithet 
from a very quick and copious diffuſion of the 
parts of one body through thoſe of another, 
whereby both are confuſedly tumbled and put 


into a calorific motion; or from this, that the 


parts of the diſſolved body come to be every 
Way, in great numbers, violently ſcattered; or 
from the fierce and confuſed ſhocks or juſtlings 
of the corpuſcles of the conflicting bodies, or 
maſſes, which may be 7 eee to have the 

eringly modified ac- 
pective natures: or from 
this, that, by the plentiful ingreſs of the cor- 


puſcles of the one into the almoſt commenſu- 


rate parts of the other, the motion of ſome e- 
therial matter, that was wont before ſwiftly to 
permeate the diſtinct bodies, comes to be check- 


ed and diſturbed, and forced to either brandiſh 


or whirl about the parts in a confuſed manner, 
till it have ſettled itſelf a free paſſage through 


the new mixture, almoſt as the light does 


through divers troubled liquors and vitrified 
bodies, which, at length, it makes tranſparent. 
But, without here engaging in a ſolemn exami- 
nation of the hypotheſis of alcali and acidum, 
and without determining whether any one, or 
more, of the newly mentioned mechanical 
cauſes, or whether ſome other, that I have not 


yet named, is to be entitled to the effect; it 


will not be impertinent to propoſe divers in- 
ſtances of the production of heat by the opera- 
tion of one agent, oil of vitriol, that it may be 
conſidered whether it be likely, that this ſingle 
agent ſhould, upon the ſcore of antipathy, or 
that of its being an acid menſtruum, be able to 
produce an intenſe heat in many bodies of ſo 
differing natures as are ſome of thoſe, that we 


ſhall have occaſion to name. And now I pro- 


ceed to the experiments themſelves. | 


Tak ſome ounces of ſtrong oil of vitriol, 
and ſhaking it with three or four times its weight 


of common water, though both the liquors were 
cold, when they were put together, yet their 
mixture will, in a trice, grow intenſely hot, 
and continue conſiderably ſo for a while. 


In this caſe it cannot probably be N by 


the chemiſts, that the heat ariſes from the con- 
flict of the acid and alcalizate ſalts abounding in 
the two liquors, ſince the common water is ſup- 
poſed an elementary body devoid of all ſalts; 
and at leaſt, being an inſipid liquor, it will 
ſcarce be thought to have alcali enough to pro- 
duce, by its re- action ſo intenſe a heat. That 


the heat emergent upon ſuch a mixture may be 
h quantities of the mingled 


| eat, when the 
— — conſiderably ſo, may be eaſil/ con- 
cluded from one of my memorials, wherein 1 
find, that no more than two ounces of oil of vi- 
triol being poured (but not all at once) into 
four ounces only of diſtilled rain- water, made 
and kept it manifeſtly warm for a pretty deal 
above an hour, and during no ſmall part of 
that time, kept it ſo hot, that it was trouble- 
ſome to be handled. 4 
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t it it was burnt almoſt to blackneks, into-@ fe. 5 
| n 
oil of Eng triol, and found, that after a- 


BXPRRIMENT NI. 


8 T HOUGH 1 have not obſerved any li- 
x to equal oil of vitriol in the num- 


water, and the corroſive menſtrnim being, by 
two or three ſhakes, well -through it, 

and mingled with it, the whole mixture would be 

| grow, ina trice, {> hot, that ſometimes the 
„5 Fro; 0% ee eee eee 
. ann 


EXPERIMENT v. 
(OT WITHSTANDING the vaſt dif 


. 


25 


. | 


7 A LE 5 ; 
y 


FEE . 


| $ 3 
18 Fa 


when. Any r 


| | he endo Gt fuel delangnoro thiophace 
jan? Tn * | EXPERIMENT XVII. : 
„ OTE LANES F 


zun, though petroleum, eſpecially "OR | 


manns, and common 
— — * rectifled, be, as I have elſe where noted, a 


a ſtrong:. watrr· op, by the mixture of w 
liquors heat Was pn e 90; Wet 
could not well 1 

; The like forced 1 had in n experiment, 
„% eee 0 Ea wie | 

brandy 1 fave that in this the heat produced pag any Dobro ee 
ſeemed not ſo intenſe as in the former trial, leum, with an equal weight. of. rong oil of 
which iſelf afforded not ſofieroe.a beat, as that, 

meme en 70000 


"EXPERIMENT. XVI. 


Tze * bd a ſpirit by 

the incaleſcences of cir ſpiritudus parts. A 
ing mixed, proceed from their — or hoſ- — ; and re action of theſe E there was 
rihey, „ „ produced no ſuch ſmoking | 


uf 


turpentine had been em 
: 22 intend of oll of vitriol z the chan 


3 


as to qualities, being * 
| — of a & diſcoverable by 2 


 ALmosT the like DOG had ke he 


conjunction of petroleum and ſpirit of nitre; a 


more full account whereof may be elſewhere 
mor wits 


ee e 


derable, (and ſometimes perhaps ſcarce ſen- 
fible) in compariſon of thoſe of oil of vitriol, 
F 


EXPERIMENT tx. 


Ebenen chemie will W 
lieve, that it were not difficult to multi- 
_ Ply inſtances of heat le by oil of vi- 
triol upon ſolid bodies, eſpecia mineral ones. 
For it is known, that, in the uſual pre 


vitriolum martis, there is a efferve . worthy 
ne.” 1 oil of 


vitriol filings of ſteel, eſpecially, if th 

- be ward wears 7 m common —_—_ a1 1 
will ſcarce be doubted, but that, as oil of vi- 
triol will (at leaſt partly) diſſolve a great ma- 
ny, both calcined and teſtaceous bodies, as I 
have tried with lime, oyſter-ſhells, &c. ſo it will, 
during the diſſolution, grow ſenfibly, if not in- 
tenſely hot with them, as I found it to do, both 
wich thoſe newly named, and others, as chalk, Ja 

the liquor be firong, eri beter be | 


EXPERIMENT XX. 


FHEREFORE I will rather take — 
tice of its operation upon vegetable, 
as bodies, which corroſive menſtyums 1 
ſearce been thought fit to diffolve and 
hot with.” 'To ofnit then cherries, and. c 


| ary of tht Beer wh rains of che frm an 
nina mortar, the raiſins grew'ſo hot, that, if I 
mif-remember not, the glaſs, that dcin it, 
had almoſt burnt my hand, _ 
Tue kind of hears may be alſo 3 oduped 
by the mixture of oil of yittiol with divers 
other vegetable ſubſtances; but, os fie f 
have obſerved, ſcarce fo eminently with 

dry body, as with the crumbs of white b 

(or even of brown,) with a hitle of which wy 
have ſornetimes 8 a 97 1 priſing 
of heat, with ſtrong or well 7. me "ol 
of vitriol, Which is Gre ſuppoſe to Wok been 
employed. in the foregoing e nts, and 
all others mentioned to be made by the help 
of that menſtruum in our papers about quali- 
ties, unleſs it be in OT, RE, caſe o ocher⸗ 


viſe declared, 


"4 ; i 


Ur ar and Col * 


| | pirpoſ 


and briſk motion, was "OT "04 . 


ELVERIMENT xxt. 


TI is ns little obſeryed, that corroſive men: 

ſtruums are able to work; as ſuch, on the 

of dead animals, as on thoſe of ve- 

3 and yer I have, more than once, pro- 

1 heat, by mixing oil of vitrial 
with minced fleſh, whether roaſted or raw. 


EXPERIMENT XXII. 
Ju UGH common ſca-ſalt does uſually 

impart ſome degree, though not an in- 
tenſe one, of coldngſs unto common water, 
during the act of diſſolution; yet ſome trials 
have informed me, that, if it were caſt jinta a 


nt quantity of oil of vitriol, there 
would, for the moſt part, enſue an incaleſcence, 


which yet did not appear to ſucceed ſo regu. 


larly, as in moſt of the foregoing experiments. 

But, that heat ſhould mh. ced uſually, 

though wont nw dy” by the above- 
ruum 


named 
7 of our notice, becauſe it is known to 
chemiſts, that common. falt is one main ingre- 
dient of the few, that make up common facti- 
tious ſal armoniac, that is wont to be fold in 


the ſhops. And I have been informed, that 
the excellent academians of Florence have 'ob- 


feryed, that oil of vitriol would not grow hot, 


but cold, by being put upon ſal armoniac: 
ſomething like which, I took notice of in rec- 


tified ſpirit of falphur, made per campanam, 
but 5 the effect much more conſiderable, 


When, according to the ingenious Florentine 


experiment, I made the trial with oil of vi- 


| tniotz which. liquor, having already furniſhed 
us with as many he welt for our preſent 


be well expected from one 


as cou 
agent, 1 ſhall fearce, in this paper about heat, 


make any farther uſe of it, but proceed to ſome 


other e wherein it does nat mere 
vene. * 


EXPERIMENT xm; 


E took a good lump of common fl 


phur, of a convenient ape, and, hav- 
mg robbie ar chafed it well, we ound, as we 
Qed; that, by this attrition, it grew ſen- 
Gbly wart; and, that there was an inteſting 
agitation, which you know is local motion, 
made "this attrition, did appear nat only by 
the newly mentioned heat, whoſe nature CO 
ſifts in motion, and the antecedent preſſure, 
which was fit to put the parts into a diforderly 
Vibration, but allo by the fulphurcous ſteams, 
which. it was eafy to ſmell, by 1 J . fal. 
hur ta one's noſe as ſoon as it had 
bed. Which experiment, though it may "LA 
trivial in itſelf, may be worth the conſidera- 
tion of thoſe chemiſts, who would derive all 
the fire and heat we meet with in . e 
bodies from ſulphur. For, in our caſe, a ma 
of ſulphur, before its parts were put into a new. 
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ea: | ib 1 —— that it was not by its 
| _ or any . 24 


t, fulp ue hr 
wr eps, bh 
Gon, Fee e e ir. 
* X PER LIM E N r XXIV. 


FE & tit not 1 to wy, whether, 
| armoniac, A much. o_ 


Gal es. I xecution of of which enqu 
we . PS ot fal armoniac = 2 


ents were uors, or, at leaſt, one of them 
Dot ng But ſometimes heat may al- 


ſo be produced 5 he mixture of eg 5 : 
ders; A in the prepa - 
ration of the butter or oil of antimony, that, 

pages. eee 


if a ſufficient mT 
very well ed w dered antimony, 
the mixture, Rt it ul a competent time 
8 waning Þ 4 wh 
bee as ve w 
| iment is K ſtood in 1 8 
d ſometimes hot, and now 
And 7 ſo int 
pious and fetid fumes, almoſt. as if it would 
fake fire. There is another made 
| by the help 'of antimony, and a pulverized bo- 
a, wherein the mixture, after it had been for 
divers hours ofed to the air, viſibly afford · 
ed us mineral 


. dible inſtances. of bodies 1 
Be t c AN not forbid me. 
| pr to return to our butter of antimony, it 


1 not unfit to be enquired, whether there 
ot unobſervedly intervene an aqueous moi- 


ſure,” 'which (capable of 1 the ſalts, and 


r EE 
| d as men 
tom the air, ſince 4. mixture 
mony and the ſublimate is as to 12 


53 % 


3 —.— it grew . 


een by n 
product that à notable 


| cold would, in a thort time, 


. what doubt, 


go mages as to ſend forth co- 


And to theſe 7 could 
add more dels. and 7 perhaps. ſcarce cre- 
ng hot without 


3 | ab 8 eee ee 


the incaleſcence produced by water in bo- 


ances in fl 


peri kr 
incal 


common water in "Sand or — 


and cauſed chem to be thoroughly drenched 
with common water, in a convenient quantity 
hereof, they were very well ſtirred up and 


perhaps- lefs. than an 
maſs hour, grow ſo hot, that the veſſel, that con- 
Tia in one's hand; 


and the heat was manifeſted to other ſenſes 


a the touch, by the ſtrong ſulphureous ſtink, 
invaded: the noſe, and <a thick ſmoke, 


2 aſcended out of the mixture, eſpecially, 
Wꝛhen it was ſtirred with a ſtick or { 


Whether the ſucceſs will be 1 
times of the year, I do not know, and ſome- 


E 


; mer, or in autumn. 


EXPERIMENT n. 


YN the inſtances, that | is. wone. to 
afford us. of the heat <7 pan 
tion of menſtruums upon, other bodies, there 
intervenes ſome liquor, properly ſo called, that 
wets the hands of oſe, that touch ĩt; and there 


c e eee the more ic cpa qa 


2 


— not a moiſt. and wetting one, in reference 
to us, will produce heat by its immediate ac- 
tion. on any other body, and particularly on 


the naturaliſts in denying, 


Gold. rx J was long inclinable to 
their o „yet I cannot now be of it, ſeve- 
ral 4 „ eee 


whether afforded by metals and minerals, or 


ated by them, may, by its preparation, 
ap EYE inſinuate itſelf nimbly into the 


body of gold, whether calcined or crude, and 


it. become manifeſtly incaleſcent with it in leſs 
than two or three minutes of an hour. 


EXPERIMENT XXVII. 


ANck WY that ſome natural falts, 


and eſpecially falt-petre, can produce a 
coldneſs in the water they are di 


„ A readily diſſolved in it, as ſalt of 
1 4. — one would an 


ce I remember not, that I had 


way Aich is indeed a fluid body, 


ved in, I 


N 


SU. Har and Cord. 88g 
ought ix Sicher ng beim t. to our en der of vitriolum martis, made wih. Oil of N | 


8 tg heat and cold, ànd might perhaps triol and the filings of ſteel, the tincted {; 
efibute ſomewhat t the dlcobery of of wine was not at all iftipelled up as before, 


the ſtructure of metals, and the falts, that cor- but rather, after a while, began to ſubſide, and 
rode them, if ſolutions were made of ſome a- fell though very ſlowly, about a quarter of an 


liformed bodies, as chemiſts call them, that 


are made up of metalline-and ſalinè parts, and 
do ſo abound with the latter, that the whole 
| concretions are, on their Account, diſſoluble in 
common water. 
_ - OTuxn of this ſort belonging - 
. Jefs to this than to another, I — 4 
only, for ede e, take notice of one, that 
we made upon 
the coldeſt of metals. For having, by diſtil- 
ling from it four times its weight of oil of vi- 
triol, reduced it to a powder, which, on the ac- 
count of the adhering ſalts of the menſtruum, 
chat it detained, was white and glif z we 
put this powder into a wide-mouthed glaſs of 
water, wherein a ſealed weather-glaſs had been 
left, before it began manifeſtly to heat the wa- 
ter, as appeared by the quick and conſiderable 
aſcent of the tincted ſpirit of wine, that con- 
tinued to riſe, upon putting in more of the ma- 
'3 which warm event is the more re- 
"markable, becauſe of the obſervation of Hel- 
mont, that the falt, adhering to the mercury, 
corroded in good quantity by oil n if 
it be waſhed | off, and  coagulated, becomes a 
kind of alom. 


422 and with the ſame e made 
"an experiment of common water, and the OY 
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Tux event of the former trial deſerves the X 
more notice, becauſe, having, after the ſame 


inch.. The like experiment being tried with 
powdered ſublirmate in common water the li- 
quo in the thermoſcope was ſcarce at üll ſen- 
fibly either raiſed or depreſſed, which. argued 
the alteration, as to heat or cold, to have been 
- either none; or very inconſiderable. 


Havinc given warning at the beginning 


of this ſection, that in it I aimed rather af of- 


quickfilver, which is eſteemed fering various, than numerous experiments a- 


bout the production of heat, I think, what has 
been already delivered may allow me to tale 
leave of this ſubject, without mentioning di- 
vers inſtances, that I could eaſily add, but think 
it fitter at preſent to omit, . For thoſe afforded 
me by. trials about antiperiſtaſis belong to a 


pa N 5 oy ſubject. Thoſe, that might be 


potential heat in human bodies, 


would, war doen be thought but Kerr as! 


after what has been ſaid of potential coldne 


from which an attentive conſiderer may eaſily 
gather what, according to our doctrine, is to 
be ſaid of the contrary. quality. And divers 
PEO, which would have been. of the 
moſt conſiderable, I could, have mentioned of 
the production of heat, ſince in them that qua- 
lity is the moſt exalted, I reſerve for the title 
of combuſtibleneſs and incombuſtibility, havin 
already ſuffered. this collection (or r ather = 
'of particulars about the e "of l to 
yl to too great a bulk. 
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ſome. have thon 
3 yet the bitteriſhneſß, which 
proper taſte, is but very faint 
and yet this almoſt inſipi body, 
by the way of inflammation, 
| rhich. I elſewhere teach,) ot even by the 
ſingle,” of an additament of ſach. day, as is itſelf 
rticks of matter; or elſe in a fate of CEOS body, will afford a nitrous ſpirit, that 
ion, as two or more of theſe affections, is extremely rd ikea Ip the tongue, 
[ the particles they belong to, may be com- and will diffolve ſeveral metals 5 n 
rely raft 
but of a taſte altogether different 7 that of 
the ſpirit, that is extremely thary e or corroſive 


= to be its 
4 lar | 


. that were not 
"as ptr Bra other 


tongue; and "acc fy, this alt 
will diflolye, divers 0 dies, that the 


Other will not Work on nd 
Avers metals, ch other © ne 8 


concretes, out of t] 
ſolutions, that have n e bee by" 
* : ER n * Rei 5 oz AN 
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too much confuſion, I am content, where 1 


bodies, 
can do it readily ind conveniently; in fome of / 07 tuns bodies, the one highly acid and corrofroe, 


and the other alkalizate and fiery, to R_ 


my trials, tocouch ſuch references, as may beſt 4 body almoſt infipid. 


point at thoſe -heads, whence the scan 


explications wel de derived, and conſequendy „Ins df be eiten by che way 1 


our doctrine confirmed. have elſewhere mentioned of be Ber ta 
By taſte conſidered, as belonging to the ob- falt-petre. * if upon a liquor of fixed 


ean, that qual ror (ob or whatever elſe it be, 1 ſpirit o 7 till it be juſt enough to 
y, by 


which enables a its ion, to ro- ſatiate the alkaly, (for if there be too much, or 
duce in us that ſenſation, which we fee” ar 8 er oc little, the experiment may miſcarry,) we 
perceive, when we ſay we taſte. m b a gentle evaporation, and ſometimes 


THAT this ſomething, whether 7 | 3 out it, and that in a few minutes, obtain 
call it a quality, or whatever el it de, that Fryſtan, which, being dried after they have 
makes, or denominates an object ſaporous,- or been, if it be needful, freed from any adhering 
rather (if I may be allowed a barbarous term) tes (not of their own nature,) will have 
ſaporifick, may Foo depend upon the ſhape, upon the tongue, neither a nor an alka- 
ſize, motion, and other mechanical affections lizate taſte, but that faint, and ſcarce ſenſible 
of the ſmall parts of the taſted body, and re- bitterneſs, that belongs to ſalt- petre, if it be 
ſult from the aſſociation of two or more of ur falt-petre ; for the impure may, 8 
them, not excluding their congruity, or in- ngly reliſh of the common falt, that 

ty to the organs of taſting, may be uſually contained in it. 

Tu x like production of falt-petre we have 
ſometimes made in far leſs time, and 5 
EXPERIMENT I 5 . | 
NT o divide a body, almoſt inſpid, into two bodies ee ige t of nitre, the ſaline parts 
of -aſhes, carefully freed by ſolution 

„ en frrong, nd very differing taſtes. te inthe earthy and etulcaniies. 
T is obſerved, that Alt- pete refined, and I have ſometimes 3 whether the 


by that purification freed from the ſex-falt, 8 of theſe two experiments may not 
that is wont to be mingled with it, does ra- be explicated, by ſuppoſing them to ariſe from 


ther cool the tongue, than make any great the new magnitudes and figures of the Pahl 
* 2 


4 


'them, or 


| N ate 7 the other, or 


be "any" p oral as if, for exit 
| we find the larger and beſt formed cryſtals 
of nitre to be of a priſmatical ſhape with ſix 
tre to be little priſms, whoſe angles and ends 
are too obtuſe or blunt to make vigorous and 


| — 7 ns on the tongue; Tr et, if 
: eſe litt os ek TY 
1 ly made, as it were, 

come to have 


arp 
that, Fara ons by the 
dle, that uſually moiſtens the tongue, Ws | 
ſſmmallneſs may give them great acceſs to the 
2 3 organ, and the ſharpneſs of their 
and points may fit chem to ſtab and cut, 
and _ ſear = — and membranous 
| the organ and that 
toning i the gr dre as to ſha 
and bulk of deb 7 me poacyeptn 
And this being It con- 
| ceivable,- that when the alkalizate and acid 
| particles come to be put together in the fluid 
mixture, wherein they ſwam, many. of them 
ht, after a multitude. of various Juſtlngs 
_ occurſions, meet with one another 
par and opportunely, as to re- compoſe lit- 


3 


uk He niſms, or convene into other dies, al. | 
like t of an infipit body and a ſour one, to make a 11 


and theſe de being again pat ebe. 

after” a 'requilite manner; may re-compoſe. a 
| mene hull be tho blunt to be by 
L This may be allo it 
kuſtrared by the breaking ef 3 dry flick, tir: hen 
RY off at the ends, which, though it is 

whilſt entire, and of that bulk; to 
rock thin had 4 yer r N Bi violently bien, 
— ends of it, and the ſplinters, may 
prove tiff, | lender, and ſharp enough to com 
» divers 
might be 
F added. de fnee 1 fer you think, a well 
as 1, conjefture may not be worthy 
of forthe 0 e 1 I not Uf any 

longer on it. And becauſe the hiſtorical 
Nr for the main de- 


of theſe 
about the 
ans ee 9s [1 


EXPERIMENT m 


Of two badies, the one extremely bitter, and the 
e Rc edi a 


iment, we muſt 
n cryſtals made of 9 


. Mechanical | Prodattion. of Morn, 


"before, and en- 


M rP ins is cally performed 
| ſtrong ſpirit o 
0 ws for as "ug 


SED 


ſpungy 


X e ee 


ſtrong brine made of common ſalt and Water: 
For the mixture of theſe xo being dried, and 
afterwards brought 


2 maſs, the chemiſts call luna cor- 


nea, which you may hek divers times, and 


ſcarce judge it other than inſipid 3 nor will it 
ealily be brought to diffolve in much more 
piercing menſtruums than ur Tpittle; as L e 
ee ſhewn. 


EXPERIMENT IW. 


f 07 tus bodies, the one extremely feet, and fy 
other ſalter than the Arongeſt brine, to make | 


- an infipid mixture. 
"T's doing of this requires ſome ill oe 


much warineſs in the nn. 


to perform it well, muſt take a ſtrong 
ſolution of — made with an appropriat 


menſtruum, as good 3 of vinegar, or elſe 


ſaccharum ſaturni itſelf, diſſolved in a conve- 


pe nient vehicle; and then muſt have great care 


and caution to put to it, by degrees, à juſt 
proportion of ſtrong ſpirit of ſal armoniac, or 
the like urinous ſpirit, till the whole be preci · 
pitated; and if the two former taſtes are not 
ſufficiently deftroyectint the mixture, it may be 


dried and fluxed, as was above directed ym 
luna cornea. 


; EXPERIMENT 1 


Lance more bitter than Kal. or aloes. 


d by diſſolving in 
n aqua-fortis 
1 will take 
for ln ſolution, being filtrated, has been 
efteemed more bitter than ſo much gall 

or wormwood, or any other of thoſe 
that have been famous for that quality : and if 


das 1776 age ray a= gy; ou may 5 


tion obtain ra hag luna, that have 


ay den aged mar y bitter than the {0- 
And T he corpuſcles of theſe 


cryſtals ſhould leave a far more laſting taſte of 
themſelves, than the .above-mentioned bitter 


bodies are wont to do, will not ſeem ſo mar- 


9 as I remember ſome, that tried, have 
2 ＋ LEN take notice, how deep * 

0 e cryſtals may pierce into the 

Fn organs of taſte, ſee, f one does hut 
touch the pulp or nail of one's finger, (firſt a 
little nagdl4 with ſpittle or otherwiſe,) with 
the powder of theſe cryſtals, they will ſo pene- 


part trate the ſkin or nail, and ſtick fo faſt there, 


that you cannot in a reaſonable time wath the 
ſtain off of the ſkin, and much leſs off of the 
nail, but it will continue to appear many hours 
on the former, and many days on the other. 


EXPERIMENT vi. 


4 body and u bi q 
of a > a ys Fra Oy « 5 


HIS is eaſily done by putting upon 
good minium purified aqua-fortis or ſpi- 


rit of niere, and leuing them work upon one 
another 


857 


to fuſion in a crucible, and 
| kept a competent while in that ſtate, will af- 
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ki a. gentle heat, till the liquor have 
diſſolved ins full proportion of the metal. For 
then, if the ingredients were good, and the ope - 


ration rightly performed, the menſtruum would 
have a ſweetneſs like that of ordinary ſaccharum 


ſaturni. But it was not for nothing, that I in- 
and good in their Kind; for, if the minium be 


adulterated, as often it is, or the ſpirit of nitre 
or aqua-fortis be mingled, as it is uſual before 
it be purged with ſpirit of common falt, or 


other unfit ingredients; the operation 2 be 


e more than once ob bſerved. 


EXPERIMENT Vn. 
of obtaining, without addition from the ſweeteſt 
bodies, T0007. — . to Lag 


metals. 3 MW 
I* ſaga ts purine a Cuſficiently- e acious 
retort, and 


it wil be apt to break the veſſel) it will afford, 


among other 'things, .'a copious: red ſpirit, 
which, being ſlowly | rectified, will loſe its 


colour, and come over clear. The caput mor- 


tuum of the ſugar, which 1 have more than 
once had of an odd contexture, may be found 


either almoſt or altogether inſipid. >. iS 


though the ſpirit will be of a very penetrant 
taſte, yet it will be very r kind of 
ſweetneſs; and though that liquor. be 


es of the analized ſugar, yet (as I h 
ee eee 
two ſpirits; with the one of Which, bende 

bodies of a leſs cloſe texture, I diffolved ney Fee 


in the cold) crude: 8 was eaſy; 
3 del be. 


ſeen by the deep 0- 
88 hrs ge to eſe wa ſpirits, Ab, ade by 


e 


—— = — ; trick er be 
e 2p en 11 K 1 e 3 715 


To divide a * 7 inthe HA Arenen in- 
10 ee 4be. 0 one 9 0 four, 25 

3 1 Tie OR 

; of Luna into a good. retart, Sr 

then diſh g them in a ſand- furnace, capable 


bp SS ck m7 Bong gs as to..drive a- 


way all the ſpirits from the ſilver,” For, this 


to its metalline 


remaining 
nature, will de inlipid, and the ſpirits, that are 
| driven away. from it, will unite in e 
into an acid and C or | 0 
EXPERIMENT N 


3 To proguce variety of taſtes in . one inn, wy, 


by PRE it wich divers me 


LA mention, . be ſerviceable. to in- 
a 15 1 — of che Pires of dilalved 


BSE : V A 1 n 


ingredients ſhould, be alſo pure 
could 
- T have found this way diverſiiable. But be- 


5 the moſt fertile ſubject to afford inſtances to 


5 of, a oil of vitrial, ſpirit of gitre, ſpirit 
woe diftilled, (for otherwiſe 


| 15 produc variety of taſtes with « one "EUR & 


| to = homogeneous, and to be one of 3 


going; and as ĩt may 3 
ver che ſtructure. of the minute parts of 

diyers metall N bodies; ſo it ma may 
| ey better than that, ſerve 


8 
tres, 


1 hue wor ow 


ſpicable number 


ion may, ee S- : 


T 104 Wan 
metals and other hodicy ſoi it is pes to . 
nifeſt, What we would here * „ how 
much taſte may be diverſified by, and bone. 
quently depend. 1 texture ; ſince a body, bY 
has no taſte, may, in conjunction with 
ſapid bodies, give them ſtrong taſtes, all differ- 
ing from one another, and. each of them from = 
that, which the ſaporous bodies had before. 1 
divers ways of bringing this to 

ere being ſeveral inſipid bodies, which 


Ne 


cauſe 1 1 E Ole have met with 
min t is by near ſo man 
e as Zink, I look on 20 


dur preſent For I have found, . that 
it will be Al not only by aqua-fortis; 
ae 2 5 41 mineral m | 1. ee but al- 
ve pirits, as „and 
animal ones too, as as ſpirit of * armoniac z 
though the one be acid, and the other urinous. 
And if the ſeveral. ſolutions, Which. may be 
made of this mineral, by ſo many differing li- 
r be com „the number of their dif- 
ering taſtes dae e good es 
n 1 SAG) e 


E XTERIME NT 3 


by aſſociating it with inſipid bodies. 


Pills propoliion a mathematician would 
90 near to call the converſe, of per _ 


the, corpuſeularian doctrine of 

l ſhewiog-us,. that a ſingle, and, as | 

miſtry teaches ma feng Wy 
A peculiar may, 

ee i 0 — — 


* 
he nal e 
e a ution - bitter as 3 With 

zl 1 IL! with ld, 2 
dee 
it is wont but to corrode and 
alk it produces a taſte very diſtant 


0 0 upon; for, it en diffokve ti 
rimony, braſs z to eee 
zink, and other bodies, whereon I have tried 
it. Al which gh wil on r 


EXPERIMENT XI 25 
Of two liquors, the one highly cory, and. the 
. - other very pungent and not pleaſant, to com- 
'2oſea body of . pleoſent and aramatich u. 
T2 experiment, which I elſewhere men- 
ua other purpoſes, * 


— 


—— e beter 


1 Mechanical Production of Phaves, ntl 
preſent deſign, than moſt 
1 d lng» lg ere rey men comb 


one day to adviſe with me, what ks 


ie he ge of is and make 
al Ny. pars" yer 5 bh 28 | pur into 28825 
toirz et. S ifartged fr, Fin, lof Jt Esa certain propor- 
by corroding or other $i hd bodies, tion of muſtard * wit hopes it would make 
ye The experimen being ſomewhat n 5 
_ make at 


ſuffice-. fo1 
| Lite e e ao or; gur 


A 9 f 1 8 
© very go 200d ed idelf, 5 1 35 
_ Ide aud Fk TENSE 10 
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bea. n 


ae e 2 ing kj el 
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2» away: "when, | theſe 
two liquors ne wel mind: and. grow | 
| again, you y, after ſore digeſtion,.. 
haſte 1 Tae: + it, Al den 
oper together, to unite them exquilitely inte 
ode liquor, in Which, if the opergtion haye 
been well performed, the corroſive 


* 4 5 


dity, wherewith wounded the 3 
tacky wary 1500 e e With 5055 
f e 1 vinous taſte, that 
not 45 7 575 or offenſive, dut very 2 
plea 1 if it belon an Ms * 


EXPERIMENT. an” 
e or, and ſomerimes eben in 


n * 


3 E wit beer or ale, 


de ſalts will not only loſe all their cutting * 


mine- 115 


(ge, 8 Th d - piquant;; 
foun er ſo s, that, 
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thors, but not unfrequently one and the 1 
and perhaps in the ſame brock, 


give the chemiſts any riſe to pretend, that the 
chief fault, that I find with their hypotheſis, is 
but verbal; though that irſelf may not a little 
blemiſh' any hypotheſis, one of the firſt of 

whole ought to be clearneſs; and 


tice 


e, Gr. 895 


maſk may be employed for inferior 


ig 
ther in very differing ſenſes, "But I will not 


therefore ſhall now advance, and take no- 
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It „ 8 & ; 
= „ Y . coagulation. i gd ona, one | hd propor tion 1s 
_ wan, 1 fay, diſcover this, as well b tin and 
= 1 "with ſpirit (improperly ited oil) copper * 2 5 in a due 
OE. Fre al or that of falt, as by diſtilling or F 5 will make a bell metal far more 
=—_ 5 vitnotby-chefire, ————— than either of chem was before. It 
1 #4 | Bor I will not here enlarge on this ſabjedt, is obvious enough. for 4 ig themſelves to 
1 nor pet will 1 trouble you with what J have obſerve, that, though lead be an inſipid body, 
—_  - ras diſcourſed in the ra Chymiſt, to and ſpirit of vinegar a very ſharp one, yet 
3H 8 in que eſtion the grounds.on which chem ba a ſaturni, that is compounded out "of 
= 5 aſſert, chat thele | 


has a ſweetnels, _ makes 1 it not 
of falt, fulphur, and mercury. For : 5 > deſerye its pame, 
Pos} nw. to 2 you, chat, . | Ul-grapnd 


„„ pod it does not appear by experi 


uppoſigon of. the 
2 5 an uſual mu 
mens 


s | is the grand, oor ape by cxperiae wich 
= 5 rely on, that all mixed bodies, that have; qua- 


3 a 


lities, conſiſt of their 71a prima, fince 
Eh hiker nos been os that we Yo, Oy: 


| netian talck, or 0 . 
where name; doſe yet theſe bodies are endow- 
ed witch divers "qualities, as the two form = 
' with fuſibleneſs and malleability, and all of the 
with weight and Kxiry ; ſo that in theſe and en Gre bes, inecliooaly explicated 
the like bodies, whence chemiſts have not by. principles, the objetion will he as 
8 detive hi" eee colour, and other en GOAL 
lities of fuch bodies from thoſe princi) -M ' TEXT I conſider, that there are divers 
Va nne ae bead I-confider alſo Y ua ities gven in mixed podies, wherein 
# pou the chetnical doctrine of quali does hot appear, thut the uſe of the chemi- 
= - = on, or ſuppoſes, beſides. their eil doctrine Is heceſſary. As, for” inſtance, 
newiy queſtioned analyſis by fire, fome: other when pure gold is EA heat heat only brought to fu. 
mies, which as für . 1 Enaw, have not yer — and conſequently to the ſtate of fluidity, 
been well proved , nnd I queen whether they and upon the -remiſſion of that heat, grows a 
2 e der e — nes 
Ons af their main ſuppoſitions ther this expulſi 1 of. the iria prima, 
or that quality mut have its tre dete, as does par 9 be Be caſe ofthis Sage of 
 Sennerins,- che lramedeſt champion of this o. 
Pinien, calls it, or {ſome Particulat material 
xinciple;- to the partieipation of ck: ee ch 
| prim . Fn 
mut owe it? — point Parts virtue 
e e. woes = no- 


r ne of 2 Es. 


— — und becomes di 
| this ſort of inſtances you will meet with 

. in the following notes about particular 
qualities ; for which age E . END © 
| Ms 9 of r. here. Nen + 
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| OBSERVE too, that the pied 
ol qualities is inſufficient, and — qa 


the notable" ones, that ought to be explicable 
by them. And this inſufficiency-1- find to be 
twofold; for, firſt, there are divers qualities, 
of which' chemiſts will not ſo much as at r 


to give us explications, and of other partici 
qualities, the explications, ſuch as: they are, that 
they give us, are often very 
ſatisfactory; and do not ſometimes ſo much as 
| _ r | | 
belong to the ties, wh they -pre- 
tend to give an ve uf wich 50 
meet with divers inſtances in the enſi 
And therefofe 1 ſhall only (to de 
meaning the better) invite 
me, that though gold be the body th 
to be moſt converſant with; yet it will 
hard to ſhew, how tlie ſpecific weight of g 
can be deduced from any, or all, of the 


1 to obſerve wit 
wand 


principles, ſince mercury itſelf, that is, of bes - 


dies known to us, the heavieſt next to gold, is 
ſo much lighter than gold, that, whereas T have 
uſually found mercury to be to an equal weight 
of water, ſomewhat, though little, les than 
| fourteen-t0- one, I find pure to be about 
nineteen times as heavy. as 
Which will make it very difficult, not to ſay 
impoſſible for. them. to explain, how gold 
| ſhould barely, by participating of merc 

which is a body much lighter than itſelf, 

tain that great ſpecific gravity we find it to 
have; for the two other hypoſtatical principles, 
we know, are far lighter than mercury. And 


I chink it would much the chemiſts, to 
give us any examples of a compounded body, 


that is ſpecifically heavier than the heavieſt of 
the ingredients, that it is made up of. And 
this is the firſt kind of inſufficiency I was taking 
notice of in the chemical doctrine of qualities. 
| The other is, that there are ſeveral bodies, 
which the moſt learned among themſelves con- 
feſs not to conſiſt of their ria prima, and 
yet are endowed with qualities, which con- 
0 eee eee 
t tria prima, which are t- 
3 "x found in them. Thus oma 
_ tary water, never ſo pure, (as dif- 
tilled rain water,) has fluidity and A coldneſ and 
humidity and tranſparency and volatility, with- 
out having any of the ria prima. And the 


fixed ſalt, has gravity and conſiſtenoe and dry- 
neſs and colour and fixity, without owing them 
either to ſalt, ſulphur, or mercury; not to 
mention, that there are celeſtial bodies, which 
2 nor are wont to be pretended 
to 1 of the tria prima, that yet are en- 


* e As the ſun has * 
Vor. III. 
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| row- — i Sk nobe 
ze irtacht ro ul he plinnoniens, or even to all 


deficient and un- 


ice: the firſt of 


o much water. 


„ 


to all the 


pureſt earth, as aſhes, catefully freed from the 


F of "firſt, molt of them are not ſufficiently * 


ef think; heat and 
a_ determinate con- 


— e „ her moun- 


tains) and aſtronomers obſerve,” that the higher 
lanets, and even. the fixed ſtars, appear to be 

differingly: coloured.” But I ſhall te not multiply 

rana this s kind, becaàuſe what I have 14 


to expli- 
cate qualities: for ſince in earth, water &c. 
ſoch diffuſed qualities, as gravity, fixedneſs, 
tranſparency and fluidity, muſt be ac- 
ed not to be derived from the tria 


prima; it a plain, that pottions of matter 


* may be endowed with ſuch qualities by other 


ant agents than falt, ſulphur and mer - 
And then why ſhould we deny, that 
bodies thoſe qualities may 


be (ſometimes atleaſt) ng by the ſame 
or the like cauſes ?' as we ſee, that the reduc-· 


tion of a diaphanous ſolid to powder pro- 
duces whiten z\ whether the comminution 
happens to rock. mo or to Venice glaſs, or to 
is acknowledged to be a 
natural and perfectly mixed * the ſecond 
a factitious, and not only mixed, but decom- 
pounded body; won laſt, for aught ap- 


res Pears, an elementary: body, or at moſt ve 


= 
lightly .and-vimperfettly mixed. And ſo b 
. in fmall portions with * | 
nous liquor, as we do, whemwe beat ſuch a li- 
quor into foam, a whiteneſs is produced, : ag 
well in pure water, which is acknowledged to 
be a ſimple body, as in vrhite wine, which is 
e pc wy et ee DL ich 
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FURTHERoblere, that the cheniift's ex 
[plications do not reach deep and farenoughs 


Tu 


linct and full, ſo as to come Home to the 

ticular phenomena, not oftentimes ſo much as 
grand ones, that belong to Lr 
of the qualities they pretend to You 
will readily believe, that a chemiſt will not 
eaſily make out by his ſalt, ſulphur and mer- 
cury, why a loadſtone, capped with ſteel, may 
be made to take up à great deal more iron, 
ſometitnes more than eight or ten times as 


much, than if it be immediately applied to the 
iron : or why, if one end of the magnetic 
needle is diſpoſed to be attracted by the north- 


pole, for inſtance, of the load-ſtone, the o- 
ther pole of the load-ſtone will not attract it, 
but drive it away: or why a bar or rod of 
iron, being heated red-hot, and cooled 


perpen- 
 dicularly, will, with its lower end, driye away 


the flower de luce, or the north end of a mar- 
riner's needle, which the upper end of the 
fame bar or rod will not repel, but draw to on 
In ſhort, of above core properties, or 

notable phenomena of magnetic bodies, that 
ſome writers have "reckoned up; I do not re- 
member, that any three have been by chemiſts 
ſo much as attempted to be ſolved by their 
three p 


tinciples. And even in thoſe qualities, 
in whoſe EY theſe principles may 
7 N 
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very words, it 


Lea ber bodies, — 


TFT: 05 up kursabec | 
We riſks accounts ue. ant to: 


And to ſay, chat it is the nature of 4 principle 
to have this or that quali 


may deduce an mechanical | 
v of: tuſibility in 3 4 without — ane | 


be fer eld e hem from che ether 
ty. a8 for inſtance, of. . 
ſulphur to be fuſible, and therefore we are not 


; to ent a reaſon Wh it is ſoz: though I could 


ſay much by way of anſwers I ſhall bo o 


a obſerve, that this. argument is grounded dut 
t 3 a ſuppoſition, and will be of no force, 


From: the primary affections of bodies one 


ſuch a primogeneal flak, As the 


; chemiſts fancy, A deriving it from thence in 
other bodies. Aud indeed, ſince not only ſalt 


5X "— ale, vitriel and lem, but Al of 


mit, . 3 
upon him to interpret that ——— of 


Which the qualities af. bodies make a 
bſebing'a 


or Kar ge prone nd wg be ſo 


him From decy 
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wt 5 hn: I „om 21 0 
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hering # good RSS 
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nd che. volatile ſalt of utipe, are all of 
i ible 1 00! Dec! well f „ how che- 
* by heir: awn analyſis: (nch as falt of 
5 of urine). from, the participation of 

ren ingredient; eſpecially ſince, 
an attempt ſhould be made, it-would 


| oventirow the bypatheſis of three! Junple bo- 


dies, whereof. the) will have all mixed ones 
to be cmpOunded ; and ſtill it would re- 


main to be explicated, upon What account the 
2"cypher, principle, that is ſaid to endow; the other with 


3 to be endowed there with 
ens inal 36 rd . 
not an atomical or adlamantine body, 

Salt et . 


Kahr, * 75 i eee, e. - minate figures, and connected after! 2 deter- 
perhaps in ſumei all tie; yet up 
moſt of the words;i wherein. the known letter 


minate manner 30 ſo that it may be reaſonably 


demanded, wok ſuch a convention of 


particles, 
rather than rag e ar Hoes __ _ 
ſtitutes a fuſib 
Vit 01 3971 FIT, le 1 
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N D this ir e 8 1 
tion, which makes me look upon the che- 
deep and radical e- 
nough; and it is this, that, when Is for 


pbick 25 ,  intanc; har the ae dr, of bodies 


| e wiſh, all with 
qualities. Thus ſalt is a conſiſtent, not 


by den is_ has iny weight, it is difſolubl 


0 re . 


| Kc. ande according t0-experience, is conſiſtent, 
bey, Se So that it is by the help of more 


Tan deen 


eee. rin 


_ fore: call-philoſophical. - 


other ofen budy, makes it a apt to melt: 
but this-does not intelligibly declare, what it is, 
that makes-a proportion of matter fuſible, and 
ho the ſulphureous eous ingredient introduces that 


& diſpoſition into the reſt of the maſs, here: 


with it is commixed-or united. And yet it is 
ſuch tions: as theſe, that an. inquiſitive 
chiefly looks after, and which I there- 

And to ſhew, that 
fontal explications, I 


there may be more 


ale obfure: ith that, not to wander from 
r e 


of panicles, ought 
S 
fore the fuſibleneſs of all other bodies be de- 


rived from it. And it will in the following 


nates appear, that in ſulphur itſelf, that qua- 
5 n deduced from the con- 
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\\ ; and | 
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their hyperheſis, that rathei 
Riy to the mercurial, or the ſaline 


— — 
BE * 


4 ae ſulphur itſelf; though | 
Been no ſuch body in the world. 
_ I: fay to thoſe chemiſts, that make the fuk 
Phureom ingredient the cauſe” of fuſibility, 


to 


endowed with the like mechanical Aden, f 


_ and aſſociate them after the like manner; : yr 
| prſvhing body would be fuſible, ED. 


had never'been parts 'of 


5 1 chemiſt's primordial ſulphur: and ſuch 


fo convening, might, p rv have 


Amd bat 


ealily, mutatis mutandis; be a 
r aſeribe 


— 2 
e cannot give a not, — — 
ity of ſulphur. And there. 


1 fore though 1 readily allow, (as I ſhall have 
_ afterwards occafion to declare, ) that —— 
or an otfier of the tria prima; may be 
with, and even abound in ſeveral bodies em 
_ towed. with the quality, that is attributed to 


may haps be aſſiſted to diſcern 
' — that if tin be duly mixed with 


or iron, it owill make them 


Is: is alſo an ingredient of Gives Ne bodies, 
That ate-likewiſe brittle, as 


and ber i elewed antels, Wich e u. | 
ſually-made of calcined tin, (which the tradeſ- -- 
men call putty 


their participation of that principle; yetz that 


this may be no certain ſign,” that the pro ſed 
ity- muſt flow from that von 
by this il 


or gold, or, as I have tried, with filver 
hg wk very brittle; and 


) colliquated with the ingre- 


dients of 5A ls and ſome ſmall portion 
df mineral pigment. But though, in — the 
above · named brittle bodies, tin be a cont 


derable in 


gredient; yet it were very unadviſed 


to affirm, that btirtleneſs; 1 in general, proceeds 


from tin. For, provided the folid parts of 


conſiſtent bodies touch one another but ac- 


fufion, will compoſe a brittle 
When there is no putty colhq 
as when there is. | 
of the fire, may be melted into a brittle maſs, 
and even into tranſparent glaſs, without tlie 
help of tin, or any other additament. 


cording to ſmall portions of their ſurfaces, and 


be not implicated by their contexture, the me- 


ullline, or other compoſition, may be britrle, 


though there be no tin at all in ic. And, in 
effect, the materials of glaſs, being brought to 
body, as well 
ted with them, 
J, by the action 


Calcined 


And 1 
need not add, that there are a multitude of 
other bodies, that cannot be pretended to owe 


their brittleneſs to any participation of tin, of 


vrhich they have no need, if che matter they is 


Went. F or the enſuing notes contain divers 


conſiſt of, wants not eee eee 
r 
e F hal ente to ald chat the 


ticks, of accounting for things by the 
Ingredients, whether elements, principles, or 
other bodies, that they ſuppoſe. them t6 confift 
of, will often fruſtrate the naturaliſts expect. 
tion" of events, wich may frequently prove 
differmg from what he promiſed -hienſelf, 
the conſideration of the qualities of eck ingre- 


e — | rat if either nature, * | 
art, or chance, ſhould bring together pe ; 


rw in 


whe employed by the chemiſts, as well as the 
Peripate 


tay 5 


ly cold bodies, a rocker two is Biuid bodies, a 
conſiſtent one; Sc. And as this way of judg: 
ing, by material principles, hinders the fore: 
knowledge of events from being certain; ſo it 
much more hinders che aſſignation of tauſes 
from being ſutisfactory; ſo that, perliaps; ſome 
would not think * very raſh to ſay, that rhofe, 
who judge of all mixed bodies, as apotherarics 
do of medicines,” barely by the qualities: and 
Proportions of the ee (ſuch as, among 
the Ariſtotelians, are the four elements, and 
among the chemiſta the 27 ia prima,) do, as if 
one ſhould pi to give an account of the 
phenomena '- and operations of clocks and 
watches, and their diverſixies by this, that ſome 
are made of braſs Wheels, ſotme of iron; ſome 
have plain ungilt wheels, others of wheels o. 
verlal with gold, ſome furniſhed with gut- 
ſtrings, oth wich little chains, &ci and that 
therefore the qualities and predoirinancies of 
theſe metals, that make parts of the watch, 


- ought to have aſeribed to them, what indeed | 


flows Gren tick co-ordination and e r 
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" "HE ut defect I Gre in the chemica 
doctrine of qualities, is, that in man 
caſes it agrees not well with the phænomen 
nature, and that by one or botfi of theſe ways. 
Firſt, there are divers changes of qualities, 
wherein one may well expect, that a chemical 
Principle ſhould have a great ftroke, and yet it 
does not at all appear to have ſo. He, that 
nſiders, what great operations divers of the 
Termeticks.afcribe' to this or that hypoſtatical 
principle, and how many qualities, according 
to them, muſt from it be ed, can ſcarce 
do other than expect, that a great change, as to 
thoſe qualities, happening in a mixed body, 
ſhould, at leaſt, be accompanied with ſome no- 
table ation of, or alteration in the principle. 
And yet I have met with many inſtances,where- 
in qualities are produced, or aboliſhed, or very 


much altered, without any manifeſt introduc- 


tion, expulſion, or conſiderable change of the 
principle; whereon that Ter! ality is ſaid to de- 
pend, or perhaps of either of the two others: 
as when 4 wwe, of fine filver, that having been 
— and ſuffered to cool leiſurely, 
very flexible, is made ſtiff, and hard to bend, 
barely by a few ſtrokes of a hammer. And a 
Tring of a lute acquires or loſes a fympathy, as 
they call it, with another ſtring of the ſame 
==; her inſtrument, barely by being either 
* hed; fo as to make an uniſon with it, or 
ſerewed 
that degree of tenſion. 


up, or let down, beyond or beneath 
To multiply inſtances of this kind, would be | 


40 anticipate thoſe, you will hereafter meet with 


upon in their due places. And therefore I ſhall paſs 


on, from the! fixſt ſort of phenomena, that fa- 
vour not the chemical hy potheſis about * 


— which: readily: bers is 8 and difſols- 
V . 
| whey 6e eee eee 
co ſent purpol whereas it makes iron much more ! 
f fuſible than Mart, it makes: lead much leſß fuli- 
nene e ee form, ſince 
ores — 
er 
A till che 
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8 peak, inv 
— 9 ſue theſe ſeem to be mathe new 
n 7 explitatiots, Fon, $0 omit 
poo gt Mentioned. in this Prer 
chat may be applied en this way | 
na of qualities, one 
that the ſuppoſed EXITAVErr 
Bon of fulphur, r | 
account of ſo | 


are tried with. 
TEES 
tin, "would pate — . 
And yet, of Odouts, coloyny,.end other qualt 7 
de found in wr au lg nok matter we 
5 = which is more, what 

| the like names, cannot 


| TEN partly re re- 
s delivered in oh * 


. 
whereof t 


a material 

0 — — the ade 
| i Can wn as an —— cauſe, it works di — 
ering, and even contrary: effects,. according asf 
the diſpoſition, wherein it finds che tobe 
ttanſmuted, abd the changes it p sin the 

|  conſticuent axturt of, os Ae 5s quick- 
Fm it of the an which: it had bafore;s - 


er in f fortis, - 
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ten and precarious, than that of rhe 
Ki fuk to.deriye the eto 9 of 
ode when thoſe ſubſtantial forms, whence tf 

olg x have them t: to How is but an in- 
ſuf ient and Nit Way of a accounting for them, 


' 4 num er ble vf N 
hooked, branched, e, Exon ke 


ts. aye whereof, though, theſe, may aj this, that ſubſtantial fo 

and ſome others, have diſtinct ap llations, ye elves are things, whole eiſtence bly 

 the'greateſt part are nameleſs ;, that it 4 : homes philoſophers. deny, whoſe theory 0 
be a vonder, that I ſhould: the * rpg think. IR: een. and the inoſt 


nical roach ſo much, more, fertile; that! 85 From 12 5 icious: bf the Peripateticks them- | 
tO 0 the FUCTLO and &PYCAUON ( £90 it to 1 fo abltruſe z Je that; 
—_— cure principles, W 6 
e can 125 e ee 
0 1d Pi; x | ities; not to u 
that che u itions, both of 35 
1 e 
up the miliar qualities n pare as, heat, col: 
black | moiſture, 7 0 e are far enough from 
beit L Fer. med, as We. EL ſewhere | 
rF haye/otcalion to | 


„ AnoThaa, ing, kick? mie the ſho: 

N 8 of qualities unſatisfactory, is; 
chat m io much as atterii ts to teach the 0 
W th qualities chem elves, and their 


n 


effects erations, are pros Verd. Of this c 
5 may ellewhere find an inſtance given in 
qt 17 at Fork, to be firſt in the lift, 
vir. b 85 which, though it may in- 
tell ly be explicated by the 
corp N oa yet, in the Peripatetic 
account, that yen 5 it, is both too que- 


ce ſtionable and too uperficial to give much con- 
orpul- tent to 4 rational inquirer. And indeed 928 
Werne as theſe, to give that a ſubſtantial form (as that of the fire) 
k of nature, methinks, by, a quality, (called heat) whoſe nature it is 
i K do like a man, that ſhould pre- produce ſuch an effect, (as to ſoften wax, 
| of n clay,) ſeems to be no other in ſub- 
ſtance, than to ſay, that it produces ſuch an 
effect by ſome power it has to produce it. 
ny words E. But what that power is, and how it operates, 
hey had of bare letters ; not con- is that, which, though we moſt deſire to know, 
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only the gold, but all the philoſophical mer- 
will be turned into a ſul- 


Rene wi T'frace wich ter Reds, and oven Rut K powder of a wonderfully fixed na- 


Vith aromatic ones, did not afford me 
Jatile Ht z {o the Be of other r 


me now and then. mg that ſome ſubjects of 


the ve egetable king rs, bros ap 6, may 
to 5 over. Ry TS. but no dry ſalt, ma 
be diſtilled with fo A "Sig d 


to afford ſomething, 90 5 but little, of vo- 
Yale ſalt; and, t . 
be found to do ſo, not too haſtily or 
violentiy preſſed by the fire, whereby ſuch fa- 
Une ſchemariſms. oY the deſired 2 of the 
matter are (by being diflipated or confounded) 
deſtroyed. or * as in a ſlow, dextrous, 
r fortunate way of n nt would come 
och not in a liquid, but a ſaline form. Of 
Which obſervation, we may elſewhere mention 
ſome inſtances, and ſhall, before the cloſe of fixed 


this . name ney aſorded us as 9 50 
r 


23 


ee A 5 fa wow uch he 


a add. 1 Fonz ſome. cauſe to. believe, 
oy to be Cort e, he abſtrafted i it from ſe- 
Vol 1. 
8 


Eero 


nough, it would 1 0 
and conſequently ſtones and metals, that they 


I know, there are ſeveral C opeans 
chat ſpeak much otherwiſe. of 8 25 ration, 
dec, th _ = gold em bas Fo about it 


hic gold: 955 I know too, 
e 1 ivers others, (and thoſe too 
5 of the leaſt candid or rational,) that ſpeak 

it, as I have done; and that al cbt d to 
ground an argument on towards e, that 
Emberger their dofrine And, mane caſh it is 
conſiderable, that it is not by any ſuperadded ad- 
ditament, that the moſt fixed body of gold is 
- made volatile, but the ſame maſſy matter, conſiſt- 


ing of gold and philoſophic me 


, is, by the 
change of texture Ape or ee, e by the 


er ions of fire upon it, 
brought to be firſt K vk and then extreamly 


= having faid this, in reference to 
on ie of the mode Sp; ald to another 


5. Taz acute Tr wry among other 5 
abſtracting it frequently e- 
change all tangible bodies, 


that, 


might be diſtilled over into liquors equiponde- 
rant to the reſpective bodies, that orded 
7R them, 


| 792 111 1551 FRE: 39171 38000 Dns e hg aoqu 
| ben 4 0 AP. Fae ord penn; 


C 3h n 17 
1 iS, eue 5 eil 
3 | «Ja apt, by be vethemne 
Y wiake up, with 2 — 8 
. 5 d > Rr they to" volatili 
1 D wh TY 


grand ent of volanhzation, 1 ſhall W 98 
{ wag "more! tire about 5 3t will in g0 


' a | I it 


ere ng infaſion of galls, the! 
the Heb] ICQL inky Oer. 
af ""S7x25, allo, which, to deſerve that 
ted, muſt aye  endufed extraotdinary. 'violerices of 
the fire, i tet than is-needful to obtain 
21 Per 8 
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bk. Ae d TEE J 00 ET 
rhe accent. 'or, by thele other fach * 
ways'of "afſociation, che Corpuſcke 
5 7 the combination or Knott two or boar 8 
un ore of thele differing pe Pat may; without td 4 crocus, e ed. 
| becomin | yn fre carned up, as Will e tho ſal armoniac a no- 
5 |  "eofveniently thaped, vr mor wn? it in propor- - Göble col. apd ini taſte. 
5 | ir bn 5 mote ef ſh 1 Au p here it will be proper 19 obſerve, for 
| 0 the ike of prattical e chemiſts, that the quantity 
le or N of the volatile ont þ is to 
ie be rep; dugh'not fo much as its nature, 
5 mtere 800 70 , thovgHh neither of the parts 92 Ade wont to be: her er Rb 
| of tlie box W. 0 Ry) or 2 ov 15 more chat! Ng pry - 
eng on 


2 — 4 pra may _ ©0- 
of the" additament. TE 


BY two things, wy | Write © the than we ally — a 
e m Ki th to ; eleyation of our ſelves wich, by TH 8 fg Al 
For rh ts” of tlie former inthe” new y-mentioned inſtance 

| le for avolation man ad of 

cir om volatility. As e wee * treble w 
ef ſal armomac, che fande Par. 6 erayon be duly managed, 
TH OD 11855 * urine” 00 'of foot, are more, fügitter tit ot * T 
= chan they ne d be, to be. themſelves Tublimed, * zalac be 
® "_ thereb/ arè advantaged to carry ip with. 3 
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were, Belk 


_ ee ee 
10 "i mes F do cleVate me 

| | bodies" reer than ir wotilt of* rfelf alone. 
t- to add” this farthet-a@vers 

- inns that if, befides the plenty of the 
adqtatment, dere be 4 fofficient fitriels of its 


= ches to lay old ont, ff the Ya "to. 
rougft 0n,rminera Bodies, and thoſe ponde- 
may be 'employed wo volatilize 

4 nf 5 A And L im apt io think; 
1 ot möte than almoſty; all me. 
e n may by copious additaments 

"av frequent jor be brought to paſs 
gh | the neck of the retort in uſtillation ; 


- and perhaps,” if you melt ther not with x il 
pat, bar v oh hay e toukis of”: 
mmer, and then 


il diert u, 
EE en 8 e 


To know What endeavours have deen, | 
ale ſtill ruitleſsly employed by chemiſts t 
brats d > body, as Bile of tartar, b ad- 
| | diraments, I ſhall not now fpeak much of the 


the hints How 


| , Enter) rice itt general, defigning 2 80 to tell 


Rn 3 or of tank” not 'only the falt 
of tartar" ig left at the bottom, but à good 
F a ok Ht de tur ki I 


TuſpeRted the cauſe might be, that {al armo- 


miar, by the of the alkali of tartar, 
& reduced into 'Tea-falt, "and urinous or fuligi: 
nous 1 it was at firſt compoſed of thoſe 
ingredients 3 and that by this mes 
| t being looſened or difintang Tec 
bonn the bel n | 
nature, flies cally away * without 
3 enqu i to take up other ſalt with it 


And 


| niac could be et e not impoſ- 
fible tome, that ſome of the ſalt of 85 
tar, as well as of coltothar and ſteel, 5 be 


by it: and accordingly | hav: 
kd the ingredients to be "exceedingly w 
dried, and both 1 þ and carefully 455 
and ſpeedily expoſed to the fire, I have ſome- 
times had n of ſalt of tartar carried 
rt og apo 
Þ. very rarely, me eculiar 
0 Se this work in ſome parcels #25 pas 
moniac, that are fcarce but by the Far enen to be 
P. from others. ar however, what 
ned to us may argue the poſſibility 
g,. and may ſerve to ſhew the vo- 
AC of fa armoniac; which is a 
t I elſe | „ and 
do it os e A 855 the uſefulleſt Pro- 
ductions erm 
Ap ſince 4 * mentioned the volitiſiza 
tion of {alt of tartar, preſuming your curioſity 
will make you deſire my opinion about the 
ry of it, T ſhall * . to you a dif: 
4 is à great deal of 
difference" betwren the making a volatile ſalt 
of end und the making alk of tartar yola- 
* r eds 7 brad 


4 


1 
2 * 4 
% 


If rox of VolLArifrv. 


and or at leaſt the 
veniently ſhaped 


"will not find cauſe | 


| rr ſalt; 


work; the comtnon proceſſes 


van 1 good w 


d being of a've cious | re 
5 5 | 1255 Picea 2 


ever; provided I were 


that a man may from tartaf Obtaim 4 volatile 
falt, arid yet be no wiſe able to volatilize chat 


_raftareous falt, that has Been once by the inci- 
Heration of the tartar brought to fixed alkali. 
L have in the SHE 


mir Chemiſt ſummarily des 
which” both I, and ſome 
| Named it of me, obtained 
| nitre and crude 
tartar, 4 volatile dale which in probability 
comes from the laſt named of tlioſe three bo- 
dies; but experience carefully made has aſ- 


fared? me, chat without any additament, 'by a 
diſtillation warily * Nowly” made, (in- 
ſomuch that 1 have 


t near a week in a. 
of matter) very clean tartar; 
eryſtals of tartar, may, in con- 
veſſels, be brought to afford 
a . ve that in reRification' will aſcend to 
part of the veſſel; in the form! of a 
as if it were of urine or of: hart's- 
horn; of which tartareous "ſalt, I keep ſome 
by me; but this operation requires not only 
A hee but a patient diſtille. 
Bo r now as to the making a fixed alkali of 


ling one' p 


tartar become volatile, take it to be another, 


and have found it to be a far more difficult, 
g of performing 
it being wont to promiſe much more than 
they can male good j which I may juſtly ſay 
of ſome other, that private men have vaunted 
for great arcana, but upon trial have ſatisfied 
me ſo little, that I have divers times offered 
pretenders to make falt of tartar volatile, that 
without at all king into theit proceſſes, 1 
ers, that they could do 
tended ; not only as divers phi- 
pagyriſts require, without any vi- 
ible adden, but by any additament what- 
wed to bring the 
b of tartar myſelf, and to examine the” ſuc- 
ſo, not by what may appear in the alembic and 
teceiver, but by the weight of what would re- 
main in the bottom. For I have convinced 
ſome of the more ingenuous artiſts, that the 
falt, that ſublimed, was not indeed the alkali = 
tartar, but ſomewhat, that was by the o 
tion produced, or rather extricated out the 
additaments. But yet I would not be thought 
to affirm, that it is br” i offible to elevate the 
fixed, (alt of 'tartar. r ſometimes. I have 
been able to do i it, even ou the firſt diſtillation 
by an attificial additament perhaps more fixed 
than itſelf; but, though the operation was ve- 
ry grateful to me, as it ſhewed the poſſibility 
of the thing, yet the paucity of the ſalt ſub- 
limed and other circuniſtances, kept me from 
much valuing it upon any other account. And 
there are other ways, whereby experience has 
aſſured me, that ſalt of tartar may be raiſed. 
And if one of them were not ſo uncertain, that 
I can never promiſe before hand, that it will 
at all ſucceed, and the other fo laborious, dif- 
ficult and coſtly, that few would attempt or 
be able to practice it, I ſhould think them very 
yaluable things z fince by the former way 
moſt” part of the ſalt of tartar was quick 
brought over in the form of a liquor, whoſe 
peircing 


85 pet really it is none; and it is very polible, 
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reduced to a 


; is obvious to be obferved 


og Kg 


Zo 


to ring dene "Bax char, which Tine in 
is p is not a thing ſo obvious, ſince 
„that ſometimes, even, bodies 


not at all to aſcend i in ſublimation, 


-zultly de 

RR wich. whas cxmainn, ang 90 
8 8 mixture, a, greater * 

ee be elevated the 


ſecond time Ut 


hart 
rods erty 
dulcified colcothar, he fl armani, 


the firſt ſublimation carry up more 
by ſeveral 
vey ell ad po 
2 % uſe, and thereby. ſave 
that would 


my ſh J pot toſecution, that 
NL haye proved uſeleſs, but. e 


alphur, We may, 
wed he, in 1 25 ai 


miſremember not, 
cohobations,.jf. I may. call t 
moniac je moon . | 
though the. ſublimate, that was ne by 
and in fome- places richly 5 yet af- cult proceffes. 
terwards, the aſcended from time to time Bu? it is now time to draw. 


le Which way. of making ſome minerals 
* __ ns: OT SE be of 
great, ule in medic POPs 
though I think it nat fit to p rize them 
in this place: where my chief intent Was, to 
mention the phayomenon itſelf, and invite 
you to conſider, whether it may be aſcribed to 
dhe by the reiterated action of the fire; 
and grinding together of che body to be raiſed, 


towards a. con- 


- |. «Art 


. Phopuorton of Narddtiany,. 


| bang ned tctiarion RE 
"0 pop =" a fire, 2 


ht and in doſe veſſels, be made 
ln An w 
. found by tlie increaſed: weight of the 
quick-ſilver, chat paſſed into the receiver; which, | 
by the way, may make CRT T from 
- conchade quick-filver to be Pure, merely 
its having been Giftilled over. „ 
Taka eee key 
: than thoſe-I come: from naming, and that is 
gold; which, being alſo of à fixity ſo great, 
that it is indeed: admirable, I do not wonder, 
that, not only the more wary naturaliſts, but 
the more ſevere among the chemiſts themſelves, 
mould think it incapable of being volatilized, 
But yet, pigs worn cane minute 2] 
Sold ration to 
2 * diviſible 3 ene it 1 not 
ſeem impoſſible, that, if men could 
volatile falts endowed with figures fit to ſtick 
' faſt to the corp e ay they would 
carry up with them bodies,” whoſe ſolidity can 
ſcarce 5 extraordinary, than their mi- 
nuteneſs is: and, in elfe&; we have made more 
than one menſtruum, with which ſome par- 
cles of gold may be carried up. But when 
I employed that, which I recommended to you 
rigs under the name of menſtruum peracu- 
„ which conſiſts mainly, and ſometimes 
i e of 'nite, ſeveral " times drawn 
| From butter of antimony,) I was able, without 
is a very violent fire; in a few hours, to e 
W and , a5, wank & 
tort, afforded me a conſiderable Ke "af 
ſublimate, which I have had red as blood; 
whoſe conſiſting partly of gold, manifeſtly ap 
peared by this, that I was able, with caſe, to 
| reduce that metal out of ic, VI 1 
In reckoning up the kalen of a 
stin, e rag not quite leave out the men- 
tion of the air, which I have often - obſerved 
to facilitate the elevation of ſome bodies, even 
in cloſe veſſek ; wherein, though to fill them 
too full be judged, by many, a compendious 
Bren fence ha have a way to 
has ſeveral times in- 
2 hap thee; at leaſt in ſome caſes, they 


take wr (thr and that (to paſs 
other cauſe of their difappointment) = 
purpoſely left in the 'veſſ 
Bae fowl the greater ſpace, 
| ex is ptr das es vapours or exha · 
lations of the matter, that is to be diſtilled or 
ſublimed. And if, in cloſe veſſels, the preſence 
of the air may promote the aſcenſion of bo- 
dies, it may well be „that the eleva- 
tion of divers of them may be furthered, by 
being attempted in open veſſels, to which che 
air has free acceſs. And if we may give any 
credit to the probable relations of ſome che- 
miſts, the air does much contribute to the vo- 
 Irilization of ſome bodies, that are barely, 


bags Proven for no ſhort time, expoſed to 
it. the account, on which the air, by its 
bare preſence, or peculiar operations, condutes 


to the volatilization of ſome bodies, is a thing 


very difficult to be determined, without hav- 
Yo L, III. 


6 i 5 
wecourſe to ſome notions about gravi _ 
N and of the conſtitution of the Sib iy 4 
thr poſe the ar which I take to be bo 
and ne Tels [various: And 
therefore I muſt not, in theſe occaſional notes: 
launch ou Oy es. ſuch a ſubject, though, for fear 
I ſhould be blamed for too much lighting my 
old acquaintance the air, I durſt not quite omit 


iN" eee ſome bodies 70 50. 


1 moderate attention may falke is Makes 
it be diſcerned; that, in wives hath been hither- 
to delivered, 1 have, for the moſt part, con- 
fidered the ſmall portions of matter, to be ele: 
vated in volatilization; as entire corpulcles * 
and therefore it may be now pertinent, to in. 
timate in a line or two, that there may be alſo 


/ Caſes; wherein a kind of volatilization; i impro- 


perly ſo called, may be affected, b, making 
uſe 4 ſuch additaments as break off, or other- 
wiſe divide the particles of the corpuſcles to be 
elevated, and by adhering to, and fo clogging 
one of the particles, to which it proves more 
cangruous, enable the other, which is now 
brought to be more light, or diſengaged, to 
aſcend. This may be illuſtrated by what — 
pens when fal armoniac is well ground with 

pis calaminaris, or with ſome fixed alkali, and 
then committed to diſtillation : for the ſea-falt, 
that enters the compoſition of the ſal armoniac, 
being detained b yo ſtone or the alkali, there 
is a divorce made between 'the common falt 
and the urinous and fuliginous ſalts, that were 


in now diſengaged 


corporated with it, being 
re- from it, are eaſily elevated. T elſewhere mens 
tion, that I have obſerved, in man's urine; a 
kind of native fal armoniac, much leſs volatile 
than the fugitive, that is ſublimed from man's 
blood, harrſhorn, &c. and therefore ſuppoſing, 
that 4 ſeparation of pe may be made by an 
alkali, as well in this Wy 10 in the common 
bus fal armoniac, 1 8 ut to freſh urine a 
N rtion (which was a plentiful 
one) t-aſhes, (that being then at 
hahd,) yo: tt ng the liquor, it yielded, ac- 
cording to expectation, a ſpirit more volatile 
than the phlegin, and of a very piercing taſte; 
which way oß obtaining a ſpirit without any 
violence of fire, and without either previouſly 
abſtracting the phlegm, (as we are Fin to do 
in freſh urine) or tedioufly waiting for the fer- 
mentation of ſtale urine, I taught ſome che- 
miſts, becauſe ' of the efulneh of ſpirit. of 
urine ; which being obtained this innocent way, 
would probably be employed with much leſs 
ſuſpicion of corroſiveneſs, than if in the ope- 
ration I had made uſe of quick-lime. Ano- 
ther illuſtration of what I was not long ſince 
aying, may be fetched from the experiment 
7 making ſpirit of nitre, by mixing ſalt: petre 
with oil of vitriol, and diſtilling them together : 
for the oil does ſo divide or break the corpulcles 
of the nitre, that the now diſpoſed particles of 
that ſalt, which amount to a great portion of 
the whole, will be made eaſily enough to aſcend, 
even with a moderate fire of ſand, and ſome⸗ 
22 without any fire at all, in che form of 


irits, exceeding unquiet, ſubtle, and apt to 
— * 
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A indeed I ſcarte doubt, but that in firit- | 
ne divers of thoſe bodies, chat ps 
zing. SEEDED an, aſt, 
the fire or lome other but comparative Gray pray 
is. which is obvious, it in reference to ſuch 3 
$ ro diſcourſe. Only this I are wont to be e 

| be bodies, which, limations, Sc. 
25-arv wont id Be ven rent th ging fires of fo 
ons of chemiſts, will not makers. And perh _— —— 
et may e » makers, and fay-maſters themſelves, are not the 
ing fires, * are employ- moſt int that may poſſibly be made in a 
the een of ores, and founders of be * be but ſmall por- 


them. 


1 it at my entrance on theſe | ſides gold, xerſevere t in 
that chemiſts are wont to 1 and 1 the vehementeſt degrees of fire, that trials have 

| led to treat of volatility made me acquainted with. And I elſewhere 
„in a popular ſenſe of thoſe terms. tell you, that, chough tin, in our chemical re- 
woul conſider the matter more verberatories themſelves, | is wont to be redu- 
ſhould find, that vo- cod but into 4 cab, that is reputed very fred; 
but . — 9 4 yet in t eee here's 


thoſe qualiti oled; and therefore it is der, ich, beir i gd malls, fr 
Dok Pore As than men are aware of, from the had faſtened itſelf, 
to determine accurately, abr gain N d 


* accounted volatile, and 
is no determinate degree: of b 


8 2 0 1 
and fixe : and it is obvious, 1 7 a body, 
chat remains fixed oge AENeM fire, may 
To which may: be 1 ting to page 6 
hn to ob-. .:: their os RES WhO 


have a 


ſerve, - . experiment there delivered, 
ed among the auer 
be unable to 


ae of tartar upon it, and» found, a and put in either an equal w ; 
Were in no N it manifeſtly exceeding. it by half, to the, capu m, 

wherein alſo the we found, after the ſecond ſublimation, which 
was alſo. high colour of 
Crocus, we had 
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"AIXITY being the 0 firs quality i 
_ Yolatility, what we goat diſcourſed a- 
A. bout the latter; will make the nature of 
the e and upon 
E V 
W have to ſay of it. 
Tux qualifications, that ee to 
| the fixiey e portion of mate, f ſeem to be 


 corpuſcles it conſiſts of. eee ebe 68 


carried up into the air by the action of 
minute. particles as thoſe of the fire; and will 
alſo be unfit to be buoyed up by the weight 
the air? as we ſec; that yapours, whilſt t 
are ſuch; are ſmall er to ſwim in the air, 
bur can no longer be uſtained by it, when 
they convene into drops of rain, or flakes of 


body conſiſts iſts of, | mean nx ether it —4— 
tary or its hy poſtatical p rinciples, as but 
pro eee ie e er chien of 
ticles, of what kind ſoever they be; that ſtick 
fo firmly to one another, as not to be diviſible 
and diſſipable by that degree of fire, in which 
the body is ſaid to be fixed; fo that each of 
| 1 though it may itſelf be 
made up of two, three, or more particles of a 
ſimpler nature, is confidered here per modum 
ani, or as one entire corpuſcle. And this is 
one ee eee 


a 
Tax hext * the ponderouſnes or mace 
ee $ it is made up of. For if th 
of ery ſolid, and (which ſolid. and compact 
| ae 6 1 are) of a conſiderable ſpecifick 
gravity;. they will be too heavy to be carried 
up by the effluvia or the action of the fire, and 
their ponderouſneſs will make them as unweildy, 
and indiſpoſed to be elevated by ſuch agents, 
_ » as: the groſmeſs of their bulk would af 
er r a but of a — ane 
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1 Mor cllces of ſome metals and minerals, as gold, 
ſilver, &c. though, by the operation of ſol- 


FF n-che dah wE bs © 
1 big, they will be tod unweildy, and wry wh 


_ ſnow. - But here it is to be obſerved, © that; 
when 1 ſpeak: of the corpuſcles, that a fed 


NESS 
fiot or Lecific . On which aceount, the 


vents; or of the fire, or of both, reduced to 
powders exceedingly ſubtile, will reſiſt ſuch 


vehement fires, as will eaſily dyve up bigger, 


but leſs heavy and compact corpuſcles, _ 
thoſe calees conſiſt of. 
Tu third endes that conduces to 
the fixity of a body, belongs. to its integral 
3254 barely as they are ſeveral parts of 
itz but as they are aggregated or contexed in- 
to one body. For, the qualification, I mean, 
is the ineptitude of the component corpuſcles 
for avolation, by reaſon of their branchedneſs, 
irregular figures, crookedneſs, or other incon- 


vement ſhape, which en 2 the particles 


c 57 
to be extracted; by which means, if one of 
them do aſcend, others, wherewith it is com- 


among one another, and 


ores, muſt aſrend with it ; and, whatever 


pew account; on which divers particles ſtick 
7 


together, the aggregate will be too 


heavy or unweildy to be raiſed. Which 1 

therefore take notice of, becauſe that, though 

- Uſually it is on the roughneſs and irregularity 
of corpuſcles, that their coheſion depends; yet 


it ſometimes happens, that the ſmoothneſs and 
flatneſs of their ſurfaces makes them fo ſtick 
together, as to reſiſt a total divulſion; as may 
be illuſtrated by what I have faid of the cohe- 
fion of poliſhed marbles; and the plates of 
gab, and by the fixity of glaſs itſelf in the 


| Fro this account of the eauſes or requiz 
ſites of fixity, may be deduced the following 
means of giving or adding fixation to a body, 


that was before either volatile; or leſs fixed. 
Theſe means may be reduced to two general 


heads; firſt, the action of the fire, as the parts 


of the body, expoſed to it are thereby made 
to operate variouſly on one another. And 
next; the aſſociation of the particles of a volatile 


body-with thoſe of ſome 2 n 1 
rat 


which term [of proper] 1 ploy than 
thats one would — * fixed] N it 
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will 
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boy be of their ſurfaces. - For, that from ſuch - (which I I apes ou how to do) it is 
a contact, t there will follow ſuch a mutual cohe« plain, that the lead ate reduced 
ſion,” as will, at leaſt, indiſpoſe the touching to a great e 1 5 whereſde ver you 
2 e break the glaſs, 


c - Saks n of pieces ons of mar and glass, and from | © iderably ſpecular. Nor do think it im- 
ſome other e fible, chat even; when the fire doe no 


 nough borrow ſome inſtances, at leaſt, for il- the body to be fixed, it may. yet occaſion their 
luſtration, in the doctrine of fixedneſs, in re- ſticking together, becauſe by long tumbling 


do one another, ſo as ſometimes to oblige the 


| ee dee eee 


8 5 by keeping it from being dif- differing. occhrſions, bring thoſe of their ſur- 


3 44 KS 2% 
A AC as: 
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- 4 WY MycnAxioAL, Ono. 
| I: in the ſurfaces of "NF 
e _— 1 Trjudg miniurn, : 


fire convenien 
'::-+. cording to cx tion, that, which was re 
POR ge Tbs 197885 e _ . 1 incoherent der, was reduced in- 
CHAP. . 15 C1 corpulcies, imultieudes of whoſe = 

2 e appeared eee * 3 3 and almoſt 

| may ce hace io , Fra, the d of five. itharge "of gold; 
don, that, + by an additament, and the maſſes, that theſe grains compoſed, 
peration of the fire, the parts of a were uſually folid enough, and —_— difficult fu- 
ght to touch each other in large Lion And when ve make glak of kad per | 


the ſurfaces, produced at the 


from what we lately noted of the will not be jagged; but ſmooth, and : 


of hover; from which we may properly e- make any great attrition of the corpulcles of 


| that uſually, though net always, the fame them up and down in various. manners, it may 
gs, that 9 a body firm,- give it ſome at length, after multitudes of revolutions, and 


__ wonted. degrees; of heat, and faces togethier,which, by reaſon of their breadth, 
it meets with in the air. - But, to re- moothneſs, or congruity of Rgure, are fit for 
to de Sg ve were. ſpeaking ;0h 1 mutual coheſion ;; and when once they come 
i 3 to ſtick, there is no neceſſity, that the ſame 
think it ſtrange) that tht nee ON cauſes; that were able. to make them paſs by 

may, in ſome „77 t ac- 
ee e a e 


4. char the Canen of the corpuſtles ſhall come fir 
to be made according to a large portion of their 1 
S 


attrition, it! length bring che two bodies to 
touch one another in ſo many parts of their 
congruous ſurfaces, that they will ſtick firmly 


x them. And 
the fole 1 could u- h mercury 3 an 
e ara 25 I elſewhere note, poetry i= au 
by the „ e © 
K 
of any volatilzing add 


_this tics (Hi ee 


e e. avolation. * 
d a . * * 
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likely 8 conſiſtency and degree 
of fixity, that is obtained in the mercury; in 
which, ſince no body is added to it, there ap- 
pears not to be wrought any but a mechanical 
change. And though, I 5 have not 
been without ſuſpicions, that in philoſophiea 
ſtrictnefs this ptcipitate may not be ma 
per ſe, but that ſome penetrating igneous par- 
es, eſpecially, ſaline, may haye aſſociated 
— with the mercurial corpuſcles; yet 
even upon this ſuppoſition it may be ſaid, that 
theſe es contribute to the effect, thatis 
produced, but: by. facilitating or procuring, by 
their opportune interpoſition, the mutual co- 
heſion of corpuſcles, that would ok: AI 2m 
Yick do 91e,an0ther, - n . 

PERRRHAs it will not be alto er jmper- 
vindnt to add on this occaſion, that, as for the 
generality of chemiſts, as well others, as Hel- 
montians, that aſſert the trani mutation of all 
metals into gold by the philoſopher's ſtone, 
methinks, they may grant it to be probable, that a 
new and fit contexture of the parts of a vo- 


| contact among t 
make it highly fixed, For to omit what is re- 
lated by leſs 2 authors, it is averred, 
upon his 'own trial, by Helmont, Who pretended 
not to the elixir, that a grain of the powder, 
chat was given him, tranſmuted a. pound (if 
I miſremember· not) of running mercury; 
where the proportion « f the elixir to the mer- 
cury was ſo inconſiderable, that it: cannot reaſon- 
ably be ſuppoſed, that every corpuſcle of the 
quick - ſilver, that before was volatile, was 
made extremely fixed, merely by its coalition 
Vith a particle of the powder, ſince, to make 


muſt be divided into muſt be ſcarce oonceivea- 
bly minute, and therefore each ſingle part not 
hkely. to be fixed itſelf, or at leaſt more likely 
to be carried up by che vehemently agitated 
mercury, than to reſtrain that from avolation; 
vhereas, if we ſuppoſe the elixir to have 


of the m 
| haps fomew 


as (having made them per: 
it change their figure, and ex- 


them to ſtick to one another, according to ve- 
great p 
| one —— it will not be diſagreeable to 
the mechanical doctrine of fixity, that the 
mereury ſhould endure the fire as well as gold, 


poſing the ſtory true, appears to have been 
introduced, by the new ſpeci ifick gra- 
vity, indiſſdlubleneſs in aqua Ca and other 
2 wherein gold differs from mercury, 
eſpecially malleableneſs, which, according to 
dur notes about that quality uſually requires, 
A. parts, from whoſe union it reſults, be 
,. or otherwiſe adapted 


pang unt Rick doſe toone N And fince, 
in the whole maſs of the factitious gold, all, 
faxe one grain, muſt be materially the ſame 
body, which, before the lee, was made, 
was quick- 1 we * en n Seat a eo: 
Vol.. III. A. 


ef: T 


SP . 
1 1 


and PRODUCT Ki denne 8. 


de opinion of the chemiſts, 
cry up that, or at leaſt, a good 


there | 15 no 
that is aim 


latile body may, eſpecially by procuring a full 
hem, very much contribute ta 


make the aggregate of thole, 


one grain ſuffice for this coalition, the parts it 


made ſuch a * among the corpuſcles 
Thar to the Fig of a 


pelled ſome inconvenient. particles,) to bring 
of their ſurfaces, and entan- 


on the ſcore of its new texture, which, ſupt 


| diſabled from hindering 1 A 
mah they belong to, I did it, becauſe it ſcems 


Portion of volatile matter may, by Mingaple⸗ 
rable quantity gf; fixing additament, acquire 
ſuch a new diſpoſition of its parts, 28. to bes 
come molt fixed. And however, this inſtan 
BY agree much better with 25 * 
dectrine about fixity, than with that vulgar | 
wherewith it will 
not at all comply,). that if, in a mixture, the 
volatile part do much exceed. the fixed, it wall 
PER 
thereof, with it; pint on the contrary. 
though this rule holds in many caſes, Fc 
indiſpoſition to the effect, 

at; yet if the mechanical affec· 
tions of the bodies be ill ſuited to ſuch a pur-. 
pole, our philoſophical. experiment manifeſtly 
proves, toes 00 3 will . hold, ſince ſo 
great a multitude of grains of mercury, in- 
ſtead of carrying up with them one F of. 
the elixir, art detained by it in the | A" 
fire. And thus much 105 ad firſt * 81 br. 
s volatile hockes, e 


CHAP "i" 5 


ene 


e of of, producing bxity | is 

— Or. otherwiſe diſ- 
E 1 4 K. — 7 corpuſcles, that are too 
indiſpoſed to be fixed themſelves, or are fitted 
to carry up with them ſuch particles, as would 
not, without their help, aſcend. That the 
expulſion of ſuch parts; is a; proper means to 
"ae fp. 1 that ogra 7" 

preſume you will not me ſo 

touſly to prove; =o we (+ _ 120 


ye à manifeſt f 
ſtance of It, in 257 where, though. many AC» 
tive Fenk were by the violence of the 7 and 
current of the air carried up together by the 


more volatile parts; yet, When ſoot is well 


in a retort, a competent time 
555 for the extricating and, avolation of the 
other-parts, — will at che. bottom remain a 
ſybſtance,. that will not now fly away, as it 
8 did. here let me 8 — 

itive bh 5 boy 

not 
cauſe the remaining 2 1. freed = 
many unfixed, r not e ee #566 
but, as it may o 
;the, res or bach, the gr deln 
hem, are, filled oP. 75 elk ts or heavy 
matter, and _ as more ho- 
mogeneous, 7 more wb and compact. And 
whereas I intimated 7 thats, beſides the expul- 
ſion of unfit corpucles, may. be otherwiſe 
fixation of the 


B- 


very poſſible, that in ſome caſes they may, by 
the action of the fire, be ſo broken, as wi 
their fragments to fill up the pores or intervals 
of the body they appertained to; or may make 
ſuch coalitions with the particles of a conve- 
nient additament, as to be no impediment to 
the fixity of the whole maſs, though they re- 
main in it. Which poſſibly you will think 
may well happen, when you ſhall have peruſed 
the inſtances annexed to the ſores N of fix» 
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ae, en 
9 0 either that of Gn -tarcar;) there 
_ would be made ſo firict an uon; that, hays 
7 ih, eng and ling fr 

With 4 re, ir ap 


7 hh or; 
a 5 N 
procure a 52 — 


hough- tre fermer be 
tity,) that will ſuffice 406 


195 as wits find 
or EX are wee or 0 water; 
1 ung with that water, without 
of their flrity. But 
on a other fie, it is not- always neceſſary, 
T2 which is fitted vo Gafiroy, or 
much abate the volatility of another ſubſtance, 
** 3 = 
or lucky 
cles of . bodies, (* 


1 0 — — 
the 1 


es, or with thoſe 


. i 
orpuic 0 e 
— body m 


s of fixation. | 
not produce tha 1 hy ng 50 ftriceſt 
tation of oy 75 8 ge it is uſeful 


ter te boy E 
f 3 q, | 8 BY” 11 Ny Ro 07 heat; as would Have ſuſffced to raiſe more indiſ- 
8 AAS 1 e yi * M06 a 300 paſed bodies than either of the ſeparate ingre- 


09,2689 18 HA 1. TV: 10.594 09 cents of the mirture. This obſervation, if 
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dul made out, does {& much favour our doc- 
- trinc-about the mechanical! ofigin of fixation, 
and may be of ſuch uſe,” not only to chemiſts, 
anidine of ha} apevations, bur ophitoſ os 
in aſſigning the cauſes of divers phe | 
nature, tkat ir may be pra rh 
ir by ſome inſtance. 
r ar fk 
Worino a Gale ef n nature. 9 themſelves: which I 
endhne ee be Welteck i A crücibig, therather do, to ler you ſee; that fuch known 
Ae ee pris 1 in ſpirits, experiments are too often over looked by them, 
And F have foun > „ thar' make them, but yer may hint or confirm 
&in's6 1 | theories to'thaſey” that reflect om them. The 
oe, e- ſpes of, is that, which is af- 
reparation of bezoardi- 
Tk (pv ene, 
imony, an 
put together to make this white præ- 
te, ate boch ef them diſtilled liquors ; 
2 potelry that reſults from their 
2 is, By that union of volatile parts, LY 
für fixed, that, after they have edulcerated it 
6 | with water; tkey preſcribe the ealcining of it 
ones in a crucible forifive or ſix hours: which ope- 
die it could not deut, unleſs it had attained 
ny ro arg Banton. This diſcourſe ſup- 
erality of chers, that the 
L Aan * quancry of ſpirit of nitre is 
| dead 16-be employed in making” the bezo- 
ardicum mũnerale. 9 
tion, which is attributed to the learned Cunibe- 
us Billicbius,- (but Whiek T had no furnace at 
Fand to examine, when I heard of it,) if, I 
| ey, it be true; chat a bezoardicum minerale 
. riol may; by 2 may be obtained, without ſpirit of nitre, bare. | 
xe ſtrongly detzined, chan the el klar, / | 


a-low'evaporation,- made in a 
ience having affured me, that Tau of * fugitive parts of the oil of antimo- 


doe. 


e 
Litriol bai in 40 
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| i. 
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fire to ſublime it. 


and ProDittraon of PixDNnsd. 


mi this inflance will not indeed be pr 
this lace, but yet will belong ta the 
tt ways of introduging 


" OY * 
1 * 
27 
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fimity. 


ra now to. alledge e in 
e e ee ge ere 


ſpirit of ſaltz that; when 
will ſmoke of ſelf in 
fatiate it with the: volatile 


che preuraion 
fince com. 
a mania you an — if at all, Giſtins 


guiſhable from fal armoniac, and which will 
not, as the ſalts it conſiſts of will do, before 


their coalition, bly fy 0h tf ſelf inte the —freation, and particularly -t 


air, but will require a no 


y theſe ſemivolatile compoſitions of | 
| bt: 1244 and elſewhere akhtioned,'s a 


1 inſtances, pertinent to our preſent 121 


Cl . 


1 en mentioned, that the volatility of the 


fpirits o 1 be very much abated, by. 
| bringing 


_— that 1 
theſe nitrous 
fixed by the 
if it be good, will of itſelf ſmoke in the — | 


of, haying diſſolved a convenient ti 
« of ler th diftitied water, 2d p 22 


ef corroded ſilver 


eſſed, and by trial found, that 
irits may 


and ſome few of the looſer faline particles; 
though the remaining maſs. werg 
a a viglent fre; that kept the — ed. e for 
_— while, 4 nitrous and faline irits 
wants by no means be driven away from the | 
filver, but continued in fuſion with it; and 
when the maſs was, taken out, theſe ee did 
ſo ibund ri ic, that it had O a of a 
meta}, but ked rather like a 
horn, 
TR next-inflance I ſhall name is afforded 
us by that kind of turbith, which may be made 


| by oil of vitriol, inſtead of the aqua-fortis em-. 


in the common turpethum minerale. 
Fes ad Gill of vitriol be a diſtilled N 
and me a body volatile enough; 
when we abſtracted four or five parts of 
vitriol from one of quick - ſilver, (eſpeci 
the operation were repeated, ) and then wal 
off as much as we N of the ſaline 
of the oil of vitriol; yet thoſe, that, remained 
adher to the me V made it far more 
re, * it even in 2 ewweitle, to 
endure fuch a degree of fire, before it could 
be driven away, as, I confeſs, I ſomewhat 
wondered at. Te like turbich may be made 
with oil of ſulphur per campanam. But this is 
| 7 to what Helnont tells us of che opera- 
his alkaheſt, where he affirms, that 
that menſtruum, which is volatile enough, be- 
ing abſtrated from running mercury, 
ly coagulates it, but leaves it fixed, 10 chat it 
will andre the 1er of fices actuated by bel. 


of 
if 


ſpicable degree of texture introduced into the mercu 
By tons, + „I will now 


to coagulate 7 "gp ym with” 

I ſhall now. . niently ſhaped. and not over- 
be made much more 
dition of the ſſ ou of falt, wikich, 5 


piece of which exat 


parts of ci of vitriol and oil of ti 


not ons 


lows (anizzem; folli um ignm.) If this be 


it will not be a ſlender proof, that 


Py 
1 produced; and bowie the 
argument; will de good in reference to the Hel. 
wmtien Spagyriſts. For if, as one would ex- 


e do remain fome- particles: of the 

with thoſe of the mera; it will not 

be denied, that two volatile ſubſtances may 
peifectiy fix one another. And if, as Helmont 
ſeems to think, the menſtruum be totally ab- 


firafted, this ſuppoſition will the more Coors 


our doctrine about fixity z ſincey if there be nd 


material additament left with the quick-filvery 


the fixation cannot ſo reaſonably be aſcribed to 


any thing, as to ſome new mechanical modi- 


to ſome change of 
ry itſelf. 
AND that you may think this the leſs i im- 


"4% 8 to ſome /in- 
nces, whereof the firſt ſhall be this; thy 


which I ſhall not here repeat, but paß on to having pur a mixtiire math of = 


certain pro- 
portion of two dry; as well as volatile bodice, | 
' (viz. fal armoniac, and flower or very fine 
powder of fulphur,) to half its weight of com- 
mon running mercury; and elevated this mix - 
ture three or four times from it, (im a conve- 


e glaſs) the 
mercury, that lay in the bottom, in the form 

of a ponderous and ſomewhat purpliſh powder, 
was, by this operation, ſo fixed, that it long 
endured a ſtrong fire, which at length was 


made fo ſtrong, that it meſted the glak; and 


kept it melted, without being Wrong Enough 
pitated them, not with a ſolution - of fale but 


tee ſpirit of ſalt; the phlegm being abſtracted, trials, not ſo proper to be here mentioned, 


ſeemed to have its ſalivating and emetick 
preſſed with ... power 


to force up the mercury: which, by ſome 


ordinarily 1 . and ſome- 
times eee "Hi - of wh only * n 
the b) all/ the othey- i inſtances, * ng 
with I hall conclude theſe notes,) I ſhall em: 
ploy one menſtruum, oil of vitriol, and ſhew 
yo the efficacy of it in fixing ſome parts of 
volatile with ſome parts of ſelf 
it may appear, that à volatile 
body may not only leſſen the volatility of ano- 
ther body, as in the lately mentioned caſe of 
our ſpirituous ſal armoniac; but that two ſub- 
ſtances, that apart were volatile, may com- 
ſe a third, that will not only be leſs volatile, 
ut conſiderably, if not altogether, fixed - 
We mixed then, by * about equal 
tine: and 
though each of them ſingle, ef ally the latter, 
will aſcend with a moderate bei in a ſand-fur- 


nace; yet, after the diſtillation was ended, we 8 


had a conſiderable quantity, ſometimes, if I 
miſremember not; a fifth or ſixth part, of 4 
caput mortuum, 1 10 x a coal, wo whereof 
a great was of a ſcarce to expected 
fedneſ in the fire. 
To give a higher proof of the diſpoſition, 
that oil 2 vitriol has to let fome of its parts 
fixed by combination with thoſe of an 
exceeding volatile additament, I mixed this 
liquor with an equal or double weight of high- 
Ip rectified ſpirit of wine, and not only after, 
but ſometimes without, previous digeſtion, I 


found, that the fluid parts of the mixture being 


totally abſtracted, there would remain a pretty 
| * 
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PF 
in regard that, 
but laid in the free air, without any help 
fire, it will fly all away; FECT wan 
oil: of yitriol, abſtracted from camphire, would 
_ do and found at the bottom of the retort a 


— he 
the revart. 


ility, 
3 a. peared not, hang 
gum had e into the neck of 


3 that in pay a 
Reed nothing to make aſſociated 
whether: volatile or not, becotne fixed, bur 
either to implicate or entangle them a | 
theinſelves, or bri them to touch one ano- 
ther according to portions of their ſur- 
or by both theſe ways conjointly, or 


ſome to Procure 'the firm cohæſion of - 
ſo many particles, that the refulting 
cles be toò big or heavy to be, by the degree 
0 fire, wherein irre Kaida be e 
. in BORES ae 
/ DOR SAT 4 none; fc. 


Why + the Vac ANI O 


DO not, in the following notes; "Ione: of 
corroſiveneſeſs in their ftri&+ ſenſe; of the 
word, who aſcribe this quality only to li- 
quors, that are notably acid or ſour, ſuch as 
aqua fortit, ſpirir of ſalt, vinegar, juice of le- 
mons, &c. but, that I may not be obliged to 
overlook urinous, oleous, and divers other ſol 
vents, or to coin new names for their differing 
ſolutive powers, I preſume to employ corro- 
fiveneſs in a greater latitude, ſo as to make it 
almoſt equivalent to the ſolutive power of li- 
quors, referring other menſtruums to thoſe, 
that are corroſive or fretting, (though not al- 
ways as to the moſt proper, yet) as to the prin- 

cipal and beſt: known ſpecies; which I the "ib 
ſcruple hete to do, becauſe I have * elſewhere 
more diſtinctly enumerated and forted the. 1 
vents of bodies. 


5 #3. "a . 
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SIVENE 88. 
4 un attributes, that 338 
to qualify a lig uor to be; corroſive, are all of 

1 being ſuch as are theſe, that 

C 

Fist, that the menſtruum conſiſt of, or 
abound with corpuſcles not too big to get in 
at the pores or commiſſures of the Tor to be 
diffolved; nor yet be ſo very minute, as to paſs 
through them, as the beams of light do through 
glaſs; or to be unable, by reaſon of their great 
flenderneſs and flexibili » to dioin the parts 
they invade. ns 

1 een v, that theſe e be of a 


* * 
% ; 128 


- 


os to 
* 


ſhape fitting them to inſinuate themſelves, 
more or leſs, into 18 or commiſſures 
above-mentioned, in to the diſſociating 
od e on i ee lere, 


1 * my 


» 


of Cornosr 
p 1 Tai arp, Ht they er comp — 
ede n $6 bei the pa 
r "to de diflolvelt; "which bl | 
ſolvent Corpuſcles is ſome what diſtinek 
their bulk, mentioned in the firſt qualifcarion; 
a may appear, by 8 ſtalk” of wheat 
and à metalline Wire of the fame diatmeter, or 
u flexible wand of offer, of the bigneſs of one's 
 Lttle finger; with 2 figid rod of iron of the 
fame length and thickness. 
Foba rh v, that the corpuſeles of the 
menſtruum be agile and advantaged for mo- 


invaded body) either by their ape, or their 
minuteneſs, or their fitneſs to have their action 
befriended by adjuvant cauſes; ſuch as may 
be (firſt) the preſſure of the atmoſphere, which 
may impel them into the pores of bodies not 
filled with a ſubſtance ſo reſiſting as common 
air: as we ſee, that water will, by the preva- 
lent preſſure of the ambient, Whether air or 
water, be raiſed to the height of ſome inches 
in capillary glaſſes, and in the pores of ſpunges, 
Abele conſiſtent. parts, being of eaſier ceſſion 
than the ſides of glaſs-pipes, thoſe pores will 
be enlarged, and conſequently thoſe © ſides diſ⸗- 


ling of the ſpunge: and (ſecondly) the agita- 
tion, that the intruding corpuſcles may be fit- 
ted to receive in thoſe” pores or commiſſures, 
by the tranſcurſion of ſome ſubtile aerherial 
matter; or by the numerous knocks and other 
pulſes of the ſwimming or tumbling corpuſcles 
of the 'menſtruvin itſelf, (which, being a fluid 
body, muſt have its ſmall parts perpetually 
and variouſly moved) whereby the engaged 
corpuſcles, like ſo many little wedges and lea- 
vers, may be enabled to wrench open, or force 
afunder the lttle parts between which they 


join ed, as appears by the dilatation and fwel- 
on 


* 


have infinuated "themſelves. But I ſhall not 
here proſecute this theory, (which, to be Kat | 


led fully, would require a diſcourſe apart) ſince 
theſe conjectures are ne but to make it 
probable in the general, that the corroſiveneſs 
of bodies may be deduced from mechanical 
principles: but whether beſt from the newly 
Prapoſed ones, or any other, need not be anxi- 
ouſly conſidered in theſe notes, where the things 
mainly intended and relied on are the experi- 
ments and phznomena themſelves. | 


EXPERIMENT I. 


I is obvious, that, though the recently ex- 
J preſſed juice of grapes be ſweet, whilſt it 
retains the texture, that belongs to it, as it is 
new, (eſpecially, if it be made of ſome ſorts of 

pes, that grow in hot regions; ) yet, after 
eee it will, in tract of time, as it 
were ſpontaneouſly, degenęrate into vinegar. 
In which liquor, to a multitude of the more 
ſolid corpuſcles of the muſt, their frequent 
and mutual attritions may be ſuppoſed to have 
given edges like thoſe of the blades of ſwords 
or knives; and in which, perhaps, the con- 
fuſed agitation, that preceded, extricated, or, as 


it were, unſheathed ſome acid particles, that 


(derived: from the ſap of the vine, or, per- 
chance, more originally from the juice of 
42" Vol. III. 
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the earth,) were at firſt in the muſt, but 
lay concealed, and, as it were, ſheathed a- 
mong the other particles, where with they were 
aſſociated, when they were preſſed out of the 


grapes. Now this liquor; that by the fore- 


mentioned, or other like mechanical changes, 
is become vinegar, does ſo abound with cor- 
puſeles, which, ſon the account of their edges, 
or their otherwiſe ſharp and penetrative ſhape, 
are acid and corroſive, ''that the better ſort of 


it will, without any preparation, diſſolve coral, 


erab's- eyes, and even ſome ſtones, lapis ſtella- 


ris in particular, as alſo minium, or the calx 
of lead, and even crude copper, as we have 


often tried. And not only the diſtilled ſpirit 
of it will do thoſe things more powerfully, and 


perform ſome other things, that mere vinegar 
cannot; but the ſaline particles, wont to re- 


main after diſtillation, may, by being diſtilled 


and cohobated per ſe, or by being ſkilfully 


united with the foregoing ſpirit, be brought 
to a menſtruum of no ſmall efficacy in the dif- 
ſolution, and other preparations of metalline 
bodies, too compact for the mere ſpirit itſelf 
, TOE oor ghag eg 

From divers other ſweet things alſo. may 
Vinegar be made; and even of honey, ſkil- 
fully fermented with a ſmall proportion of 
common water, may be made a vinegar ſtrong- 


11 


er than many of the common wine- vinegars; 
as hay been affirmed to me by a very candid 


we who had occaſion to deal much in 
* C7 it 4 8 | | 
EXPERIMENT IL 


* only ſeveral dry woods, and other 


505 often found by trial. So that the violent 
eration of the fire, that deſtroys what they 
call the form of the diſtilled body, and works, 
as a mechanical agent, by agitating, breaking, 
diſſipating, and under a new conſtitution re- 


aſſembling the parts, procures for the diſtiller 


an acid corroſive menſtruum; which, whether 
it be brought to paſs by making the corpuſcles 
rub one another into the figure of little ſharp 
blades, or by ſplitting ſome ſolid parts into 


ſharp or cutting corpuſcles, or by unſheathing, 


as it were, ſome parts, that, during the for- 


mer texture of the body, did not appear to be a- 


cid; or whether it be rather effected by ſome 
other mechanical way, may in due time be fur- 
ther conſidered. | 


EXPERIMENT II. 


TT is obſerved by refiners, goldſmiths and 
1 chemiſts, that aqua fortis and aqua regia, 
which are corroſive menſtruums, diſſolve me- 
tals, the former of them ſilver, and the latter 
gold, much more ſpeedily and copiouſly, when 
an external heat gives their inteſtine motions 
a new degree of vehemency or velocity, which 


is but a mechanical thing; and yet this ſuper- 


added meaſure of agitation is not only in the 
| 2 above- 
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— — an work Ladd 
| 2 . — ſome bodies at all, as we have tried 
Gs: ick-ſilyer..in three. or four-times 
oil of vitriol ; ſince in this men- 
| Coro 2 34 
op gor it a time in 
| Ne pk whereas, when the oil of vitriol was 
excited by a convenient heat, (Which was not 
faint): it oorroded the mercury i 
1 Which by the affuſion of fair 
water, would be preſently turned into a yel- 
lowiſh calx 5 the colour and nature of a turbith. 
rememb. alſo, that havi , for triabs fake, diſ- 
ſolxed in a weak ſpirit o Kalt a fourth 
iht of fine eryſt 
chat it would not 1 in 


e cold (atleaſt during a 


good: while, that we waited. for its operation) 
diflolve; leaf. gold; but when the menſtruum 
Saeed the ſolution: pro- 


ceeded readily And, in; fame caſes; 


enough. 
though the 3 heat be but mall, yet there 
may intervene a briſ heat, and much co- 


operate in the diſſolution ef a body : as for in- 
ſtance, of: quick · ſilver in 


* ortis Fort 
uno prodigy to find, that when a 


tion of that fluid metal has been — 1 150 25 fo- 
ow though at firſt altogether liquid, and as 
to ſenſe uniform, 3 to _ — er 

nan __ or. 

_—_— rg hich the cauſe may 
be, that in the very act of corroſion there is 
excited an intenſe degree of heat, which con- 
ferring a new degree of agitation to the men- 
ſtruum, makes it diſſobve a good deal more, 
than afterwards, when the mes is: Wee # 
ine ee e REC 15 


EXPERIMENT IW. 


XX E Lone ohfervel allo, that agitation does 
in ſome caſes ſo much promote the dif- 
| ſolutiye power of ſaline bodies, that though 
they be not reduced to that ſubtilty of parts, 
to which a ſtrong diſtillation brings them; yet 
they may in their groſſer and cruder form 
have the power to work on metals; as I elſe- 
where ſhew, that by barely boiling ſome ſolu- 
tions of ſalts of a convenient ſtructure, as * 

tre, ſal armoniac, &c. with foliated gold, if 
ver, &c, we have corroded theſe metals, and 
can diffolve. ſome others. And by boiling 
crude copper (in filings) with Ginn — 
common water, we were able, in no OS time, 
to make a ſolution of the metal. 


EXPERIMENT v. 


QOMETINES alſo, fo languid an agita- 
| MJ. tion, as that, which ſeems but fufacient to 
keep a liquor in the ſtate of fluidity, may fuf- 
fice to give ſome dry bodies a corroding power, 


which they could not otherwiſe exerciſe; as in 


the way of writing one's name (or a motto) 
upon the blade of a knife with common ſubli- 
mate : for, if-having very thinly overlaid which 
ſide you pleaſe with ne you write. with 


into a fine white 


Part 
of nitre, we found, 


PL 
42s 


: : 4 ; > 5 | ; ; | 
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— fince. you 8 


der of it upon the place bared of the =>5 
wet it well with mere common water; for 
e For, after a 


While, all the parts of the blade, that ſhould 
not be fretted, being: proteded by the caſe or 
fim of wax, the ſublimate will cortode only 
where yi fob anna oy ic eee | 
— eee e ge 158 0 

ven (or rather.etched) a = 
bel ee ol Tod if row 
Bebe Ie A 


n. 8 . 2 75 "ay 48 
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4 e 57 


e 1. 


: chan common 
, her divers bodies, whether mon; 
ot not. that are not; thought capable 
of diſſolvin other bodies, becauſe in moderate 
degrees o 


heat 174 will not work on them, | 
propor- ray. yet, by intenſe. degrees of heat, be brought 
to be fir ſolvents. for them. To which purpoſe 
I remember, that having a diſtilled liquor, 
which was rather ſweet to the taſte, than either 
acid, lixiviate, or urinous, though for that rea- 
ſon it ſeemed-unfit to work on Pearls, and ac- 
1 4 — did not diſſolve them in a conſidera- 

time, wherein they were kept with it in a 
more than ordinarily warm digeſtion ; yet the 
glaſs being for many hours (amounting perhaps 
to ſome days) kept in ſuch an heat of ſand as 
made the liquor boil, we had a diſſolution of 
pearls, that uniting with the menſtruum, made 
it a very valuable liquor. And though the ſol- 
vents of crude gold, wont to be employed by 
chemiſts, are generally diſtilled | 5 bat are 
acid, and in the lately mentioned falvent, 
made of crude ſalts and common water, acidit 


ſeemed to be the inant quality (Chick 
makes the uſe of s made in aqua regia, 
&c. ſuſpected by many phyſicians and che- 


miſts;) yet fitly e alcalizate bodies them- 
ſelves, as repugnant as they ule to be to acids, 
without the help of any liquor, will be enabled, 
by a melting fire, in no long time, to penetrate 
and tear aſunder the parts even of crude gold; 
ſo that it may afterwards be eaſily taken up in 


rang e IO RE 
elf. 


EXPERIMENT vn. 


HE tra&t about falt-perre, that gave o- 

caſion to theſe annotations, may furniſh 
us 8 an eminent inſtance of the production 
of ſolvents. For, though pure ſalt· petre itſelf, 
when diſſolved in water, is not obſerved to be 
a menſtruum for the ſolution of the metals 
hereafter to be named, or ſo much as of coral 
itſelf; yet 7 b * convenient OT 
its parts are ſplit, if I may fo ſpeak, an 
ain or other Arad ways of en 


on them, reduced to the, ſhapes of acid and al- 
calizate ſalts, it chen affords+two ſorts of men- 


and variety of bodies ; as the ſpirit of nitre, 


as ſilver, mercury, copper, lead, &cc. and alſo 
divers mineral bodies, as tin-glaſs, ſpelter, la- 
pis calaminaris, Arc, and the fixed dale of nitre 
operates upon ſulphureous minerals, as common 
ſulphur, antimony, and divers other bodies, of 


| the encreaſe of motion, in the more pene- 
trating corpuſcles of a liquor, contributes much 
do its ſolutive power ; and 1 ſhall now add, 
that the ſhape and ſize, which are mechanical 


the ſame corpuſcles does eminently concur to 
qualify a liquor to diſſolve; this or that parricu- 
lar body. Of this, even ſome of the more fa- 
miliar practices of chemiſts. may ſupply. us with 
. Inſtances.” For there is no account ſo probable 


meddling with gold, ſhould,: by the addition of 


turned into aqua regia, Which, without med- 
dling with ſilver, will diſſolve gold. But 
there is no neceſſity of having recourſe to ſo 
gross and compounded. a body as ſal armoniac, 
to enable aqua fortis to diſſolve gold: for, the 
ſpirit of common ſalt alone, being mingled in 
a due proportion, will ſuffice for that 3 
Which (by the way) ſhews, that the volatile 
ſalt of urine and foot, that concur to the mak- 
ing up of ſal armoniac, are not neceſſary to the 
diſſolution of gold, for which a ſolvent ma 

be made with aqua fortis and crude ſea ſalt. 

might add, that the mechanical affections of a 


diſſolutive power, that even mineral or metal- 
line corpuſcles may. become uſeful ingredients 
of it, though, perhaps, it be a diſtilled liquor; 
as might be illuſtrated by the operations of 
ſome compounded ſolvents, ſuch as is the oil 
of antimony made by repeated rectifications of 
what chemiſts call its butter, which, whatever 
ſome ſay to the contrary, does much abound 
in antimonial ſubſtance, | 


EXPERIMENT IX. 


LY cauſe the mention I had occaſion to make 
of that ſolvent, brought into my mind what 
I deviſed, to make it probable, that a ſmaller 
change, than one would lightly imagine, of the 
bulk, ſhape, or ſolidity of the corpuſcles of a 
menſtruum, may make it fit to diſſolve a body 
it would not work on before. And this I the 
rather attempted, becauſe the warier ſort of 
chemiſts themſelves are very ſhy of the inward 


of aqua fortis, becauſe of the odious ſtink they 
| find, and the venenoſity they ſuſpect in that 


f CORROSIVENESS/ an CORROSIBILITY, 
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without addition, is a ſolvent for moſt metals, 


affections, and ſometimes alſo the ſolidity of 


as may be given upon this ſuppoſition, why 
e which will diſſolye ſilver, without Ks 


a fourth part of its weight of ſal armoniac, be 


menſtruum, may have ſuch an intereſt in its J 


BY” 1 ſhall return to our aqua regia, be- 


uſe or preparations made of gold by the help 


if it be but diluted with fair water, o 


given inwardly, though it have not wrought 


upon gold, or any other body, to take off its 
acrimony. Rut, whether or no this prove of 
any great, uſe in phyſick, wherein, perhaps, if 
any quantity of gold * to 1 diſſolved, a 
greater proportion of ſpirit of nitre would be 
needed; the ſucceſs will not be unfit to be men- 


+ tioned, in reference to what we were ſaying of 
TO TEE or on gt err" \ | 
Y. the former trials it has appeared, that 


ſolvents. For, whereas we find not, that our 
the of falt here, in England, will at all dif- 
ſolve crude gold, we found, that by putting 
ſome leaf. gold into a convenient quantity of 


Pk # nitre, (ſhaking the glaſs at 

till we perceived, that the mixture was, juſt 
able, in a moderate heat, to diſſolve the gold, 
we found, that we had been obliged to employ 
but after the rate of twelve drops of the latter 


liquor to an ounce of the former; ſo that, ſup- 


poſing each of theſe drops to weigh a grain, 
the fortieth part of ſir of nitre be added, 
ſerved to turn the ſpirit. of ſalt into a kind of 
aqua regia...) But to know the proportion other- 
wiſe. than by gueſs, we weighed. fix other drops 


of the ſame ſpirit of ſalt, and found them to a- - 


mount not fully to three grains and an half: 
whenck it appeared, that we added but about 
eee of the nitrous ſpirit to that of 


: en 


WR x experiments, that have been hitherto 
recited, relate chiefly to the production of cor- 


roſive menſtruums; and therefore I ſhall now 


add an account of a couple of trials, that I 


made manifeſtly to leſſen, or quite to deſtroy 
corroſiveneſs in liquors very conſpicuous for 
that quality. 


| EXPERIMENT x. 


| 


| 1 HERE As one of the moſt corroſive 
menſtruums, that is yet known, is oil 


of vitriol, which will fret in pieces both divers 
metals and minerals, and a great number and 


variety of animal and vegetable bodies; yet if 


you digeſt with it, for a while only, an equal 


weight of highly-rectified ſpirit of wine, and 
afterwards diſtil the mixture very warily, (for 
elſe the experiment may very eaſily miſcarry,) 
you may obtain a pretty deal of liquor not cor- 
roſive at all, and the remaining ſubſtance will 
be reduced partly into a liquor, which, though 
acid, is not more ſo than one part of good ail 
of vitriol will make ten times as much common 
water, by being well mingled with it; and 
partly into a dry ſubſtance, that has ſcarce any 
taſte at all, much leſs a corroſive one. 


EXPERIMENT XI 


1 though good aqua fortis be the moſt 


"A. generally employed of corroſive men- 
ſtruums, as being capable of diſſolving or cor- 
roding, not only many minerals, as tin-glaſs, 
antimony, zink, &c. but all metals, except 
gold, (tor, though it make not a permanent 

mY 18 5 jolution 
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come n whereas ſpirit of ſalt we 
4. ag" AS, much more: innocent. liquor, 


irit of falt, when we had dropped in 
1 1. 0 


6 


afundes; RIGS ic 18 ad Initiate Ab. 


en Ad kon, aid ick; and 
phire;” and lapis calaminaris, 


ad, and 


| Nance) yet, toſhew how much the or and fleſh of divers kinds, and oiſter-ſhells, 'and 
corroding may be taken away, by” ene hartſhorn, and chalk; and quick-lime; fore 

_ the mecka al texture'of a | of which belong to the vegetable, Tome” to 
: without 19078 to deſtroy the fretting fates, I the'mineral; and ſome to the animal kingdom ; 
pF d Corfiintmicated to'divers Vittuoli) and yet all of them, and divers others, as 1 
u 5 E ax Have tried, ma . E ll without tlie aſſiſtance of 
„ Eternal Heut, diffolyed or corroded by one 
| agua f TR me n, oil of vitriol: "And, 
gu 5 Which is not to be neglected on this occaſion, 
n wir „ ſome of them may be bodies, ſuppoſed, by 
ich om may | ben, to have an anti hy .to 2 other, 


1 55 we pbk 5 her the a Tone 


ting taſte,” and to be fo'deprived' of ity e 


ſive nature, that it would not work upon 
wou by 1 
ery ſmall pa e ag br ig of fen 
Y \ rk, ina while, on 0 
or pon phy. bodies, which mere vin _ 
| Ps, rheniſh wine, will trode. "Nay, 
Ti n that, with another ſpirit, (that Was 
not urinous) and afterwards, With alkbhol of 
Wine, we ſhewed a more furprifing ſpetimen'of 
tlie power of eitherdeſtroying, ore debihtating, the 
_ eviroſiveneſs of a menſtruum, and checking its 

tion. For, 2 9000 cauſed a piece of op 
pet plate to be put into ore ounce of aqua 

tis, when this I 


flver, 
recipitation, or otherwiſe, reduced 


2 Ae wo 
the metal, 1 wh ry an 0 er 


wine, or the other ſpirit to be poured, which 
it ſhould" warily be) d upon the Agita 
ture; whoſe efferv ſcence, at the firſt inſtant, 
d to be mych enereaſed, but preſently 


after was checked, and the mer ee Sof the 


bogs being ſpeedily diſabled or correct. 
the remaining c DPPer Was let undhffelved | 
at the bottom. 


Noz are. theſe the anly acid . 
that I have, many years ſince, been able to 
correct by ſuch a way : for I applied it to g- 
.thets, as ſpirit of nitre, and even aqua regis it- 
felf; but it has not an equal operation upon all, 
and leaſt of all (as far as J can remember) "up. 
on ſpirit of falt; as, on the other fide, iy 

ſpirit of nitre was the menſtruum, upon whict 
its effects were the moſt fatisfaCtory." * > 

. MosT of the chemiſts ptetend, that the 
hits of bodies 


cognation and ſym 957 between the menſtru. 


um and the body it is to work upon. And it 


is not to be denied, that, in divers inſtances, 
here is, as it were, a conſanguinity between the 
menſtruum and the body to be diſſolved; as when 
fulphur'i is diffolved by oils, whether expreſſed 
or diſtilled :" but yet, as the opinion is generally 
propoſed, I cannot acquieſee in it, partly, be- 
cauſe 855 2 228 divers folutions and other phæ- 
nome here. it, will not take place; and 
f partly, even in thoſe inſtances, wherein 
it is thought it haſt applicable, . the effect ſeems 
to depend upon meet pical principles. | as 


EXPERIMENT XI. 


ND firſt, it will ke” difficule to diy, 
what IO there 1 i between fal 


in polit of 
I: EX 


obſerved 


mix - © 


are performed by a certain 


»T 
X 


yy of il, 


5 Kr (1 


Obe alfo; that a binn may”: bo 
made of che ſame body by menſtruums, 
which the chemiſts attribute (as I yu now 
they did to ſome bodies) | 
„und which therefore are not like to 
y with the ſame third body; 
"trial: th boch aqua fortis, +44 
_ of urine, upon whoſe mixture there en- 
a conflict, wich a great efferveſcence, will, 
each of them apart; readily diſſolve crude zink, 


_ 
Fay 


anti 
have a 
as bfoond: 


and ſo each of them will: the flings of copper. 
Not to mention, that pyre ſpirit of wine, and 


dil of 1 
| qe know not 


as there is 
hom many re- 

„and as notuble 4 heat as will enſue upon 
ir commixture, will each of them diſſolve 
aphire to which may be added, other in- 
ſumcrs of dh like matte. As for what is 


commonly ſaid, that oils diſſolve ſulphur, and 


Galine menſtruums metals, becauſe” (as they 
_ mile femili gaudet; 1 anſwer, that, 

where there is any ſuch ſimilitude, it may be 
very probably aſcribed, not ſo much with the 
23 that favour Ariſtotle, to the effential 
forms of the bodies, that are to work on each 


other; nor, with the mere chemiſts, to their 


ſalt, or ſulphur, or mercury, as ſuch; but to 
the congruity between the pores and figures 
of the menſtruum, and the body diſſolved by 


it and to ſome . III e 


them. Sk + 13 5 ro a 


OT i £4.25 


"axpEnInENT, x. 
OR fiber, r exam 


with that arts which des- Ha are wont to 


account of ſo oleaginous a nature, and inſo- 
Abe! in aqua fortis. 1 10 


EXPERIMENT XV. 


N D as for thoſe diſſolutions, * are 
made with oily and inflammable men- 
ſtruums, of common ſulphur and other inflam- 
mable bodies, the diffolution does not make 
for them ſo clearly as they imagine. For, if 
ſuch menſtruums operate, as is alledged, upon 
the account of their being, as well as the bo- 
dies they work OO of a fulphureous = 
whence 


; i 


A Which. 


be looked upon, by chemults.as-a very inſlamt 


" a W ene 


to them, muſt 


lt. ſulphuteous nature, ſince, being ſet on 
— on one 


| 1006 whule C flowers of brim- 
nen Men as expreſſed vals, ' 


will caklp.zake op. as ſpirit = wine itſelf 1 tried eſtingeven crude: in filings 
7 nd hae wo abs: v7 ;we; ſhall ſee ned, by dgeling almonds, Et: Look pb 
anon) bx all, ebe terthre ef much of the metal, as to be deeply coloured 
me. be altered, chough.the.onlyching, thereby, as if it had been a corroſive : 


le hehe of an 


Id 2.10 the Lulpbur, he 8 
is nothing near of ſo e 
hurcous A-NAture, a8 zthe; 1 hag add-need 


Hag po, inſty pon the Pore e its 
Kt I, 2 of. Arca 48 it is alledged; 


6 * | VE 8 that 


a Th 82 — | 20 | Py 4 46: you 77 
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| RI MEN F me | 
ech beate capapd ailcgiittnthttol 
HE mention of aire. brings inta y 

mind. chat the ſaltpetre, being Mont to 


Wahle boch 8 them, toche of 
ſulph nature z yet we find not, that 
Ii but in Water, readily dif- 
 toived. 3 je nM chemiſts] tell us, that 
the wee alle hs ſalt 1 tartar, 
2 pottaſhes un.commgn oils, proceed from 
great cognition, 1 1 demand; 


belt i happens, that ſalt of tartar will, by 


9 — be. d n che expreſied oil of al- 
G. or of qlives, and he ureduced with it 
By fo a ſoap body, and that Vet, wich N eſſen 
E. oil „ e anniſeeds, &c. where 
what they call the ſulphur is made pure and 

tz being freed from the 3 aque- 


4 and feculent parts, wivch diſtillation diſ- 
B to be in the expreſied oils, you. 2 


oil {alt ee 2 
Kaner en c them, or perhaps any 
ak ſolution, of the alkali.. And chemiſts 
know, how.;6 ONTO haw unſuccels- 
fully it ie went to. be .artempeed,. 10 difſolye 
pure ſalt ane in pure ſpitit of wine, by 
| Ggeſting th not pe 1 e 
though, the moſt ES prog Fahr 
be inflammability, and is in an eminent de- 
gree to he found in dil, a8 Well as * yet 
an alkali and Water, Which are neither ſingly, 
a og ann will nn 
P ral god G 3 oy Dog hls P 


KE X EER 1 MENT. XVII. 
Hb Teo Miet er rin ao 
UT, to make it probable againſt the che- 
Beg an argu- 
22 that the ſolution of ſulphur 
xpreſſed oils; depends upon. Jomewhar. 5 
"beſides &s che abundance. of the ſecond, f 
in both the bodies; I will add to w 
before, an affirmation: of, divers chemical wri⸗ 
ters themſelves, who reckon. aqua regis, which 
is 1 a ſaline  menſtruum, : and dſſalves 


l iron, coral, & c. ; like, acid liquors, a- 
31 re of ſulphur, and by that 


Vor. 


A 4 % 


ws powers: bot ds things,: diſtinguiſh FIR iy 


a aqua forts: And, on the other ſide, if there 


nd.it, Will not. (unleſs, perhaps, Ny aver 


be a; congruity- betwirt an fed oil and 
another Dody, though it be ſuch as, by its eaſy 
diſſolublen e lalts, chemiſts ſhould pro- 
nounce to be of a ſaline nature, an expreſſed 
oil will readily enough work upon it; as I have 


liquor: 


nay, I thall add, that, even with milk, as mild 


a liquor as it is, I have found, by trial 
without the help of fire, a kind of 5 — 


may, though, not in few hours, be made of 


crude copper, as appeared by the greeniſh blue 
colour tel filin gs acquired, when hey had Beer 
well drenched 5 the liquor, and left for a cer- 
tain time in the veſſel, N wal, air bad TOY 
free acceſs to them. en, 


7 7 
o 


bi "EXP IME 1 in 


<S: * 


JE SIDES — argument 4 bominam, few 
h drawn from aqua regia, it may be pro- 
per enough to urge another pf the ſame kind, 
upon the generality of the Helmontians and 
Faracelſians, who admit what the heads of 
their ſects delivered concerning the operations 


of the alkaheſt, For whereas it is affirmed, 


that this irreſiſtible menſtruum will diſſolve all 
tangible bodies here below, ſo as they may be 
reduced into inſipid water; as, on the one fide, 
it will be very hard to conceive, how a ſpecifi- 
cated. menſtruum, that is determined to be ei- 


ther acid, or lixiviate, or urinous, &c. ſhould 


be able to diſſolve ſo great a variety of bodies 
of. differing, and perhaps. contrary natures, in 
ſome whereof acids, in others, lixiviate ſalts, and 
in others, urinous are wlominanty ſo; on the 
other fide, if the al be: not a ſpecificated 
menſtruum, it will very much disfavour the 
opinion of the chemiſts, that will have ſome 
lies diſſoluble only by acids as ſuch, others 
by faxcd alkalies, and others again by volatile 
ſalts; ſince a menſtruum, that is neither acid, 

lixiviate,, nor urinous, is able to diſſolve dodies, 
in ſome of which one, and in others, another 


that, of thoſe principles is predominant: ſo that, if 


a liquor be convenientiy qualified, it is not ne- 
. eh it ſhould be either acid to diſſolve 


coral, or alkalizate to diſſolve ſulphur. 
op what mechanicalaccount an analyzing 
aum may operate, is not neceſſary to be 
—— determined. And 1 elſewhere offer _ 
1 of mine about it. Be; 


"EXPERIMENT X. 
1 we duly. refleR upon the W proceſs, 


= 


that chemiſts are wont to employ in mak 


ing mercurius dulcis, we ſhall find it very fa- 
vourable to our hypotheſis. For though we 
have already ſhewn in the fifth experiment, 
and it is generally confeſſed, that common 
ſublimate made of mercury is a highly corro- 


ſive body; yet, if it be well ground with near 


an equal weight of quickſiver, and be a few 
times ſublimed, (to mix * che more * 
-7 
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| IT the mertiry to idhibirtheir corro- th 
3 determinate 
| 8 a cage ra bead 
ene will & 


dees for the 6.7 5 (choughs their iner. p 
tilon into thoſe hafts, turning them into knives, th 
males chem "btherwile The fitter 0 Cut and forti 

| Pierce) and, that each of them be afterwards 


ſheathed, (which 18, an it were, auſtin ſalme paru, 

the blades too ʒ) for then they beoome unfit in, $4 Tilt 

22320 chan. voy Be thought 
:-of diſc we may oonceive theſe 


blades mithour baſis or fhrarks| wo be tied up in and 


— na gr wk to bo 

N wood, e e lo dh them 23M 
; pppartuncly. placed: berween mem. For 
op prey cg carifticurion would they be 
CI ORE rok. e 


; Y | 1 3 
228 y leſſened ede dnt. + | 
or any other changes ſition 
beifanciod, it may: by one pars 
benome intelligible, How thr corroſive ſaks of 
oe fublunate.- may loſe" \thew: 
Wen ch . 
R of i in mern dulcis: in w. 
new are, th ſalts may indeed, in 
Phraſe, de ae b⸗ ant un this chomi- 


quiet chrir you, 1.2 becnue "the 
are imbodied rap of proc pr abundance of fretting falt, that is in it, and has 
or Joſe much of their corroſive acidity, as oil a with the Halt of the metal. And 
of vitfiol. doe whe with ficel it chmpoſes if you aſk him, why ſpirit of ſalt difſolyes cop- 


+ as. alkalics; whilt 


ron marti: or elle are tranſmured or Per he wilt ul yen it is for the fame reaſon; 
and yer, Fyou pu pri of la though ver 
of e pecul this liquor will not diſ- 


a der w ps pk | ve Giver, — nd che raixture the 
ſalt or vitrio!, and with lead one, thats poſi- kn pans by new conſtitution as 40 the ſa- 
* 8 n raping r rn Ty the: mirture 
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I formerly gay about my uſe of che term? 
in theſe notes, may e ju 

in what ſenſe I employ the ante of the other 
quality; which, d will ſtile it op- 
olite or conjugat OTIS WY 


TuIis — 5 bodies f ib. 20 welt as 
their corrolivenchs, a rel 


by aqua fortis, by 
R 
ſtruums, but is by the former. nd fl 28. 
lative affection, on 3 account a body 
comes to be corredible by 1, ſeems 
8 tre hg, wh which all of 
them depend upon mech 
Or theſe qualifications, the Reſt is, "Gr the 
body te be corroded: be furniſhed with $ 
of ſuch a and figure, that he 
cles of the ſolrent may enter them, and yet 
not be — be without 
briſk knocks or ſhakes to the ſofid parts, that 
make up the walks, if 1 may 0 call them, of 
the 
b ther penetrated in a multitude of 
Places, but not Sillpaced or Jiflolved by the i 
incident beams of 
pores without any confiderable'refiftance ; and 
though the pores and Se of a 
were leſs minute, and capable of letting in ſome 
groſſer corpnſcles, yet if theſe were, fot want 
of ſolidity or rigidheſs, 7 8 _ or were of 
re incongruous to that oe meek 

a—_ enter, che diſſolution would not en 7 
asit happens, when pure ſpirit of wine is in 
rhe cold nt upon Halt of tartar, or e 
| fartis is put upon powder or 


Tx fcond qualificationef 2 Lortadible bo, | 


dy is, hint its conſiſtent perpultdes be of ſuch a 
bulk and ſolidity, as does not render them un- 
enpable of being disjoĩned by the ation of the 
infmwating corptiſcles 2 the menſtruum. A- 
le to this, and the former obſervation, is 
te practiee of chemiſts, who oftentimes, when 
they would have _ to be wrought on by 
a menſtruum, e too weak for it in its 
crude eſtate, ape it 29 ee che ao of | 
che menſtruum by previouſly We it, (as 
. he en that &, by by of en Eons 
. 


meta] per. 
men · 

e it, as becauſe this. Jamie 
e e e cop- | propaſe them. 


45 taken notice of the — 


and difcultiy 2 nt in cold water, yet 


ee for Want of this cord) 


night, which te its 1 


u 
penimant 1 ſhowd all 


brought by fit prep: ions to 


be reſoluble i in | liquors, that would- not work 
on them before. Thus, 'as was lately noted, 
Jule, lime. tone by caſcination becpmes, in part, dif- 


foluble in water; and ſome metalline calces 
will be ſo t on by folvents, as they 


5 would not be by the fame agents, if the prepa- 


ration of the meralline' or other body had not 


given then x new diſpoſition, Thus, chough 


crude tartar, eſpecially in Jumps, is very ſlowly 


- when it isburnit, it ma preſently diffolved 


in that liquor; and f 2 Noah the filings 


and the of filver will not be at all diſſolved 


eee Kr Bak gy wine; yet if by 


interpoſition of the falime particles of 


fortis, the funar corpulcles be ſodigoined, "a 
| ſuffer ſuch a comminution as they do in cryſtals 


of lune, the metal thus prepared and brought 
wich its faline additament into a new texture, 
will cafity enough diſſolve, not only in water, 
but, as I have tried, in well re&tified ſpirit at 


wine. And the like ſolubility I have faund in 


the cryſtals of lead, made with ſpirit of verdi- 


greaſe, or good diſtilled vinegar, and in thoſe 
of fas 5 made with aqua fortis. 


1 — Jaſt diſpoſition to corroſibility Ne 
ch 


a coheſion of the parts, whereof a ured 


ade Bot is not too ſtrict to be ſuperab 
of the menſtruum. This con- 


body den, thous h of kin to the former, is yet 


ſomewhat differing from it, ſince a body ma 
conſiſt of Pers, ** bulky or ſolid, Wi 
yet may touch ane another in ſuch ſmall | por- 

tions of theit ſurfaces, as to be much more eaſi- 
ly diſſociable than the minute or leſs ſolid 


rts af another body, whoſe contact is more 
I and cloſe, and fo their coheſion more 


18. chat has been ſaid, it may ſeem probable, 
that, as I formerly intimated, the corroſibility 
of bodies is but a mechanical relation, reſult- 
ing fram the .mechanical affeftions and con- 
texture of its parts, as they intercept pores of 
ſuch ſizes and figures, as make them cangruous 
to thoſe of the corpuſcles of the menſtruum, 
that are to pierce between them, and disjoin 
them. 

Tr ar' the quality, that diſpoſes the body 
it affects to be diſſolved by corroſive and other 


menſtruums, does, as hath been declared, 1 in 


many caſes depend Pon the mechanic teX- 
ture 


esu of do Seton. = | . 


Spas 
very probable; by wha ue are . 
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HT and figures of corpuſcles. Bin hot i comph- bine of ſalt, tha 
| with the deſign of theſe notes, 'and-agree- turned 1 
| 1 10 erden on prher fibjevts,-? ttt —tx 
| fey experi * 4 
5 's x * * R 1 M 1 PE P Q 
5 | her the, of. iron or 
1978 weed by che 
* if a kind of N. 
en an with - 
of tartar, the 
x iſfo *. powder. t th 
HOLE ed, 
. "Cegrecs. put to 
; Y hough ther mixture be kept 
. 
| | BY 5 A N * 5 EE 80 Phe Lak wk oF 2 
# "fun nn —2 dit, 
— * * 1 1 K * E N. . 13 be. . — Shah 
* EIN! K. N 2 w. 
cy of, Fon - 4 bo- 
| in — 4 with o- 
= 1 A 33% 17 49; IRON n Kr 3; 
AR 5: 2 1 57 1 
1 r N . 0 Ee e bs 5 
? e eee will yiel 
| Kb: ug 3 
55 2 good Rent ui neither f 
8 rg OL lour ti 
& 1 remember 1 kepr'a prot 3 8 are able, as f hy 9 
PE: divers hours. in a i degree of h — 1 120 make ſolutions of. We iſe, that 
without finding it do de diffolved or corroded fimple water will, being boiled compe- 
bp the menſtruum; And yet having, for trial's tent time with hart horn, Ale it and 
2 r che ſame m mercurial make 3 jelly. of it: and yet, when we have 
: 5 e a if N " tal . 
{| 
lk |; 


— T = — = CULEMRP AMTY” CYL. 1B „ 939 

bo . - = = ST 0 CY = bk} 1 n en 

1 1 2 oy v - fy II 2 . T l V N al — ” # =_ 

a bk 2 r =_ = _ 20 x Z ; 74 = Z 
1 1 TT 4 F i o , 1 n * FA 4 a 7 b l — * 
1 J IS © 11-4 — TH = \ 5 - b l by 
DOOR OR _— wn ö HY - LO 16 1 
= = | — Z i * = 


: 


taken. harts-horn; throughly calcined, to, whites! 
nels, not only; we found, that common water: 
was, no longer a fit ſolyent for Ks but wel hs 

ſerved, that When we put oi gf vitriol:ioſelf 
upon it, a good part of the hie powder Was 
even by that corroſiye menſtroum; left | 
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N. the fifteenth . of the feregaing experia 


er or powder of common ſulphur become lubl 


ly .diſohable;: which otherwiſe it is far: from 
hall; now: add, that; it: is quickly per · 


corporating with it by degetes an equal ora 


put warm into a mortar, that is ſo too; and 
as ſoon as it reduced to powders; but; put; int 
. A © Ka wa CT 9 #® * 

a glaſs, and well ſhaken With pureſpirit of wine, 


it will, (as perhaps I may have elſe where ob: 


ed) in a few minutes acquire a yellow co: 


our, Which afterwards will- grow degper, and 


manifeſt itſelf by the ſmell and effects to becg 


real ſolution of ſulphur; andſyet this ſoluble- 
neſs in 2. of wine ſeems procured by the 
change of texture, reſulting from the commix- 
tion of mere ſalt of tartar, which chemiſts 
know, to their trouble, to be itſelf a body al- 


moſt as difficult as ſulphur to be diſſolved in 
phlegmleſs ſpirit of wine, unleſs the conſtitu- 
tion of it be firſt altered by ſome convenient 
additament. Which laſt words I add, be- 
cauſe, though ſpirit of verdigreaſe be a men- 


ſtruum, that uſes to come off in diſtillation 
much more intirely than other acid menſtruums 
from the bodies it has diſſolved; yet it will 
ſerve well for an additament to open (as the 
chemiſts ſpeak) the body of the ſalt of tartar. 
For this purpoſe I employ ſpirit of verdigreaſe, 
not made firſt with ſpirit o vinegar, and then 


of wine, after the long and laborious way pre- 


ſcribed by Bafilius and Zwelfer, but eaſily 


&, our cally and. 
expeditiouſly by a ſimple diſtillatiom of crude 


(4 — 


have with this liquor (being, if there be e 
once rectified) diſſolved as much good falt 


| dect Ade rectified ſpirit, of wine. -Yihete- 
Rh fir oi thor 33 $51 non 1213 T9 cot 


formed by gently, melting the ſulphut, and in- 


weight, of finely powdered ſalt of tar: 
rar, or of. fixed nitre. For {f,ghe. mixturg he 


this liquorduly abſtracted ot diſtilled off fre 


_ 


* 


Sa 44 
* 


bar agree in giving credit to the ſtrange 
tllat are affirmed of the operations of 


the alkaheſt, we may in füvour of our doctrine 
urge them with what is delivered by Helmont, 
where. he aſſerts; that all folid b6dies,%as ftones, 


minerals, and metals themſelves, by havin 


them, may be changed into ſalt, equiponde- 
rant to the reſpective e men 
ſtruum was put. So, that ſuppoſing the al- 
kaheſt to be totally | abſtracted, (as it ſeems 
very probable to be, ſince the weight of the 
body, whence it was drawn off, is not altered ;) 
What other change; than of texture, can be rea- 
ſonably imaged to have been made in the 
tranſmuted bodies? and yet divers of them, 
as flints, rubies, ſapphires, gold, ſilver, &c. 
that were inſoluble before, ſome of them in 
any known menſtruums, and others in any 
but corroſive liquors, come to be capable of 
being diſſolved in common water. | 


EXPERIMENT VIII. 


very well with our opinion about the inte- 


T: is a remarkable phænomenon, that ſuits 
reſt of mechanical principles in the corroſive 


power of menſtruums, and the corroſibility of 
.... bodies, that we produced by the following ex- 
"rude. periment: this we purpoſely made to ſhew, 
verdigreaſe of the better ſort. For when you after how differing manners the ſame body may 
ger be diſſolyed by two menſtruums, whoſe minute 
of parts arg” very differingly conſtituted and agi- 


tartar, as it will take up in the cold, Figoh” dated. For whereas it is known, that if we put 
draw off the menſtruum ad ficcitatem, tlie - large grains of ſea ſalt into common water, they 


maining dry falt will be manifeſtly altered in 
texture even tothe eye, and will readily enough, 


in high rectified ſpirit of wine, afford a ſolution, 


which I have found conſiderable in order to 


divers uſes, that concern not our preſent diſ- 
courſe. | 


EXPERIMENT VL 


O the conſideration of the followers of 


Helmont I ſhall recommend an experi- 


ment of that famous chemiſt's, which ſeems to 

ſute exceeding well with the doctrine propoſed 

in this ſection. For he tells us, that, if by a 

ſubtle menſtruum, to which he aſcribes that 

power, quickſilver be diveſted (or deprived) 

N W ſulphur, as he terms it, all the 
oL, III. | CN 


will be diſſolved therein, calmly and ſilently, 
without any appearance of conflict; if we put 
ſuch grains of ſalt into good oil of vitriol, that 
liquor will fall furicuſly upon them, and pro- 
duce for a good while a hiſſing noiſe with 
fumes, and a great ſtore of bubbles, as if a po- 
tent menſtruum were corroding ſome ſtubborn. 
metal or mineral. And this experiment I the 
rather mention, becauſe it may be of uſe to us 
on divers other occaſions, For elſe it is not the 
only, though it be the remarkableſt, that I 
made to the ſame purpoſe. 


EXPERIMENT IX. 


OR, whereas aqua fortis, or aqua regis, 
being poured upon filings of copper, will 
7 1 work 


S for cheſe chemiſts of differing ſes; 
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| grammatical ſtrictneſs, precipitation 
"A ſhould be reckoned mo Taue 
operations, not qualities; yet I did not much 
ſeruple to inſert ws Hs diſcourſe amo! 
the 8 about - Jer qualities, par. ule 
many, if not 1 OL * phænomena, men- 
| tioned in the enſuing eflay, may be conſidered 
as depending, ſome of them, upon a power, 


that certain bodies have to cauſe precipitation, 
and ſome upon ſuch a diſpoſition, to be ſtruck. 
down by others, as may, if men pleaſe, be 
called precipitability. And ſo theſe. differing 


affections may, with (at leaſt) tolerable con- 


gruity, be referred to thoſe, that we have elſe 
v here ſtiled chemical q | 


Bur though, I hope, I may, in theſe few. 
lines, have faid enough concerning the name 


it will. 


given to theſe attributes, yet, perh 
be found in time, that the * 0 
may deſerve a larger diſcourſe, than my Ju 
leffure would allow them. For, that is not a 


cauſeleſs intimation of the importance of the 


ſubject, wherewith I conclude the following 


tract; ſince, beſides that, many more inſtances. 
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HOUGH 1 mal not deny, that, in 


emſelves 
my little 


might have been particularly referred to the 


heads treated of in the enſuing eſſay, there are 


improper kinds of precipitation, (beſides thoſe 
mentioned in the former part of the diſcourſe) 
to which one may not. incongruoully refer di- 
vers of the phænomena of nature, as well in 
the greater as in the leſſer world, whereof either 
no cauſes at all, or but improper ones, are 
wont to be given. And, beſides the ſimple 
pirits and ſalts uſually 8 by chemiſts, 

ere are many co ed and decompound- 
ed bodies, not only factitious, but natura 


and 


go 
ana 


ſame ſuch, as one would ſcarce ſuſpect) that 
may, in congruous ſubjects, produce ſuch pre- 


cipitations, as I ſpeak of. And the phæno- 
mena and canſequents of ſuch operations may, 
in divers caſes, prove conducive both to the 
diſcovery of phyſical cauſes, and the produc- 
tion of uſeful effects; though the particula- 
rizing of ſuch phznomena do rather belong 
to a hiſtory of precipitations, than to ſuch a 
diſcourſe as that, which follows, wherein I pro- 


poſed not fo much to deliver the latent my- 


| 


ſteries,; as to inveſtigate the mechanical cauſes 
of precipitation, = 5 0 
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Of the MECHANICAL CausEs of CHEMICAL 


CHAP. I. 


1 precipitation is here meant, ſuch an 
agitation or motion of a heter us 
CR liquor, as in no long time makes the 

parts of it ſubſide, and that uſually in the form 
of a powder, or other conſiſtent body. | 


PRECIPITATION. 


As, on many occaſions, chemiſts call the 


ſubſtance, that is made to fall to the bottom of 


the liquor, the precipitate; fo, for brevity- ſake, 
we ſhall call the body, that is put into the li- 
quor to procure that ſubſiding, the precipitant ; 
as alſo that, which is to be ſtruck down, the 


precipitable ſubſtance or matter, and the liquor, 


wherein 
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m Tor is 15 
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1 emerges, then the word is uſed in # mare em. 


Bs, but leſs r acceptation. . 
As for the cauſes o precipitation, the rely 
name itſelf, in its chemical ſenſe, having bee 


55 8 of 1 aa the peripatetick ſchools, it is = uſe 


, that they ſhould have given 


HOES INE 


2 by their converſe with the laboratories or 
_ writings of chemiſts, taken notice of this opera- 
- tion, would, according to their cuſtom on ſuch 
occaſions, have recourſe for the explication « of 
it to ſome ſecret ſympathy or antipathy be- 
tween the bodies, whoſe action and re· action 
intervenes in this operation. 

Bur if os al qu oy 


8 for it,” n today 
ſomewhat = in fie be Fays pro- 
poſed by the chemiſts, = were wont to refer 
bir ern either, as is moſt uſual, to a ſym- 


vt the Precipitatin aid the 
„ which makes e run to 


s of the precipitant, and fo let fall 
Rande of ci be füſtaiged before; or 
Wade i094 Freat and 28 Sen, 
and he fred i PURE G24 cf of eil. 
IVES 


i. Mo 
pres * ts empl N 25 6 pen” WO 
"BY T der 5 How Hm caſes 


Nane e cult qu yi aden 
but rather confiſts in a . congruity, 
bigneſs, ſhape, motion, and pores 


nute parts between the menſtrburm and the — 


5 than between the fame" ſolvent and 
body it kept before diffolyed. And 


thy, Tigh lamed:; be © 

dis 9 * the x in e preci- 
e as let fall the diflolved- body in its 
priſtine nature and form, and only reduced in- 
to minute powder; ; yer find not, that, in the 
generality of s,. this doctrine will 


hold; for in F xs that ve have made of gold be accounted 2 ; RE 
proper menſtivams, after” the 


_ Glver itt 
ſubſiding matter had been well waſhed, and 
dried, ſeveral precipitates of gold made, ſorne 
with oll of tartar, which abounds with a fixed 
ſalt, and is ee precipitant, and ſome with 
an uxinous ſpirit, which works by virtue of a 
ſalt highly. fugitive, or volatile, I found the 
powder to exceed the weight of the gold and 
klver I had put to difſolye ; and the eye, itſelf 
ſufficiently, diſcovers, ſuch precipitates not to be. 
mere e e but compoſitions, 
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wager of account- 


ra Te | the) af . ole 1 not * hath "OD by ſorne- 
| body ſuſpected) of the combined ſalts alone, 
„ bat of the metalline 12 alſo, may be ſtrong- 


ly concluded, not only from the ders 
% divers of them, in reference to our bulk; 


cats 2 * 


1 1 
CHAP. 0. 


HE other chemical way & ex * 
N may, in a right ſenſe, be 
by a naturaliſt on ſome particular 
occaſions. But I 5 it much too narrow 


CET 
* 9 856 
* it 


= te ; it is not only ſalt 5 tartar, and other 


alkalies, that precipitate moſt bodies, that 
e diſſolved in acid menſtruums; as in making 


aurum fulminans, oil of tartar precipitates 


"the gold out of aqua regis: but acid liquors 
themſelves do, on many ; occaſions, no leſs 

powerfully precipitate metals and other bodies 
out of one another. Thus, ſpirit of ſalt (as I 


nth ire . out of aqua 
i forti {a e ſpitit of mtre belle 


cipitates that white powder, whereof they make 
bezoardicum minerale; ſpirit or oil of ſulphur, 


2 a glaſs bell, ' precipitates corals, Pearls, 
difſolved in oe of vinegar; as is Een 
172 Who now 22 this oleum ſul- 

mam ; 16 make _ 2 


= , though there were boch acid i and ane 
ts, 4 £ 


Fe 1 5 nel n 


i "And 'Thave"obferved, both that files of a 


natute will Precipitate bodies out of 
tlie fame menſtruum, as not nl ſalt of tartar, 
but ſea- falt, being ed Will Precipitate 
| each other, and, each of them apart, will 


5 lite Cone of aqua fortis; and that even, 


Where there is à confeſſed cont: betwirt 
— n it may be ſo ordered; that neither 


of tate what is diflolved by 
45 580 rler; of el which 1. ſhall have occaſion to 


give, ere long, — 3 inſtance. 151 
Bur it wil pear,” that the obe 
mentioned Works the Peripateticks and 
chemiſts are at leaſt ate e to oY —4 
phænomena (many of which were 
not known 0 wall + of them, and pert "ng 
weighed by any,) if we proc „ — the 
mec ways, by which itations may 
at preſent, 
ſome number, and — Gene bst of 
of them apart; not that I think all of 
m to be equally important and comprehen- 
= or that 1 abſolutely deny, that any one of 
them may be reduced to ſome of the other; 
but that I think, it may better elucidate the 
ſubject, to treat of them ſeverally, when I 4 
have premiſed, that I would not thence inf 4 
that though, for the moſt part, nature does 
principally effect precipitations by one or other 
of theſe Ways, IH in Wen cales, ſhe.: may ra 
.cmploy 


many caſes, when the 
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e 1 4r in V 
To precipitate the corpuſcles of a metal out 


dl a menſtruum, wherein, being once thorough- 


yup it would, of itſelf, continue in that 
ſtate, the two general ways, that the nature of 
che thing ſeems to ſuggeſt to him, that conſi- 
ders it, are, either to add to the weight or bulk 
of the diſſolved corpuſcles, and thereby render 


nenſtruum in their motions ; or to weaken the 
fſüuſtaining power of the menſtruum, and there · 


diſturbed in the former motion, that 


coalitions a 
comes the = thoug 5 
both $ ot precipitation 3.48 On e 0 1 

ſide, how are: ſeveral occaſions. on which the 


ſaline ſpirits, . or other parts 
weaken the ſuſtaining power 
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or at leaſt the aſſociated particles of the diſ- 
ſolved body, too heavy to be ſuſtained, or too 
bulky. to be kept in a ſtate of fluidity by the 


liquor. J PROT REID 4b 
Tn in many tations there is made 


brewery menſtruum, may be: eaſily ſhewn, 
by the weight of the precipitate, which, though ; 
carefully waſhed ant dried, often ſurpaſſes, and 
ſonietimes very conſiderably, that of your crude 
metal, that was diſſolved ; of which we lately 
civitated ſilver; and we may yet give a more 
es —.— in kh chemiſts call 
luna cornea : for, if having diſſolved filver in 
aqua fortis, you precipitate it with the ſo- 
e e 
8 anodes eing dried = 
| flowly melted, will-look much leſs like a me- 
talline body, than like a _ of horn, whence 
alſo it takes its name; ſo conſiderable is the 


* 


. e of ſuch additaments is re; 
tained, may not only be found by weighing, 
but, in divers caſes, may be argued from what 
is obvious to the eye: as if you diſſolve mer- 

cury in aqua fortis, and into. the philtrated | 
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an urinous ſpirit, as of ſal armoniac, you will 
have a very white precipitate; but if, inſtead 


of any of theſe, you drop in deliquated ſalt 
of tartar, your 8 will be of a brick, 
or orange colour. From which experiment, 
and ſome others,: I would gladly take a riſe to 
3 chemiſts and phyſicians, that it is not 


o indifferent, as thoſe ſeem to think, who look 


on precipitation but as a kind of comminution, 
by what means the precipitation is performed. 
For, by reaſon of the ſtrict adheſion of divers 
ſaline p. rticles of the precipitant and the ſol- 


vent, che precipitated body, notwithſtanding all 
does the wonted ablutions, may have its qualities 
much diverſified by thoſe of the particles of the 


liquors, when theſe are fitted to ſtick very faſt 
to it. Which laſt words I add, becauſe, though 


ine cor- that ſometimes happens, yet it does not always, 
— than every bo- 


there being a greater 
dy takes notice of, between precipitations; as 


you will be induced to think, if you precipitate 


the ſolution of ſilver with copper, with ſpirit of 


ſal armoniac, with ſalt water, with oil of tartar, 


With quickſilver, with crude tartar, and with 
zink. And in the lately propoſed example, 
you will think it probable, that it is not all one, 
whether to diſſolved mercury or ſilver, you 


employ the ſubtile diſtilled ſpirits of ſalt, or 
the groſs body, whether in a dry form, or 


barely diſſolved in common water. And thus 


Asie much of the conduciveneſs of weight to the 


15 


N the bulk of a body may very 


much contribute to make it fink or ſwim in a 
liquor, appears by obvious inſtances. Thus falt 
or 8 t into water, either in lumps 
or even in powder, that is but groſs, falls at 
firſt to the bottom, and lies there, notwith- 
ſtanding the air, that may be intercepted be- 
tween its parts, or externally adhere to it. But 


whi 1 1 the inſinuating action of the water, it 
2 coalition betwixt the ſmall parts of the preci- it & diſſo 
pitant, and thoſe of the diſſolved metal, or 


| lved into minute particles, theſe are 
carried up and down with thoſe of the liquor, 


and ſubſide not. The like happens, when a 
piece of ſilver is caſt into aqua fortis, and in 


many other caſes. _ 


On the other ſide I have ſeveral times ob- 


ſerved, that ſome bodies, that had long ſwam 
in a menſtruum, whilſt their minute parts were 


kept from convening in it, did afterwards, by 


the coalition of many of thoſe particles into bo- 
dies of a viſible bulk, coagulate and ſubſide, 


(though ſometimes, to hinder the evaporation 


of the menſtruum, the veſſels were kept ſtop- 


ped.) Of this I elſewhere mention divers ex- 


amples ; and particularly in urinous and ani- 
nal ſpirits, well dephlegmed, I have found, 


convening together, ſettled at the bottom of 


the glaſſes in the form of faline cryſtals. Hav- 
ing 2 bg kept a very red ſolution of ſul- 


hur firſt unlocked, (as they ſpeak) made with 
ighly rectified ſpirit of urine, I obſerved, that 
at length the ſulphureous particles, making lit- 
tle concretions between themſelves, totally ſub- 
| | A 


. p 4 \ 
4 . ” dia <5 3 3 3 be 
h — — — * 
— . 1 ˙ V 


ter all had, for a conſiderable time, con- 
tinued in the form of a perfect liquor, and as 
to ſenſe homogeneous, ſtore of ſolid corpuſcles, 
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ture. By which un may ſec, dat it uns not 


impertinebr do 2 (as; I-lately did) among 


P cauſes of 
ciating 3 
Mother. 
1 example in ehe ſhining powder, that T ob» 
' tained from: gold. diffolved in a peculiar men: 
ſtruum, 3 y precipitant, by the ocali- 
Hon of the metal line dees, to mhich a tract 
of time gave one an een 
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uer # . ou 8 {the 
5 > es ” te to fluidity. e agree 
N the ſaine men- 


in doth. the liquor . JI 
not all made at 
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incſs; 


which the. precipitant gives to the body it is 0 


cially in teferende 60 the fore 
Papers © oper ha perhaps, in divers caſe, 
_ the,.corpuliles of a diflolyed pad may bo 
wage ſi en be zen knen ſaſtained in tha 
menſttuFum, though che adds very 


D their bulk, enter kal much more to f 


their ſpecific, weight than ton it. For I have 


bodies hy acid menſtruums, e 
% nears ot mie many ſmall aerial 
dit will be eaſily granted, that 
112 e to be detamed in the 


common Water in dur 


is pumped out. And if the 

the tee badp- have any little cav 
pores. fit to lodge aerial part 3 
rous ſurfaces, between whoſe prominent parts 


the. & 
i ales, 1, kf thel eee e bubbles Ty 
ouſcles they DN Incle aggreg 

hter . les 
would be; and conſequently. if the precipitant 
= particles of ſuch a ſize;:and/ ſhape as 
are fit to expel theſe little bubbles, nde; 
chemſelves in the cavities poſſeſſed 
before, 9 . u. 


air may convenientiy lie; in 
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| very ex 
2 Na 


_ gregates were, and way thereby overcome t 
"Of which I elfowhere give. _—_ 


- gnveimithe 


be: elpe- 
{triks; down, it niay not * 


| fa firs yet, when 
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uor, and be inviſible there, if as: 
8 of and ted e 


diſ- ps 
take 7 


eee — 5 
wheteof-the aerial-bubbles made apart; will 
yet he-dpecifically heavier than the comme the 
duften wer of the menſtruum. 

0 may be kit 60 be taken 16s 


thing Ore i'ma 
| — of before we paſs on further, namely, that 
it is upon the ſcore of the ſpociſick gravit 
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a body, ee eee eee, the 
JH an aggregate, ur a convention; 
— bor. fall 1 
riſe to the or, though e-agents, t | 
ere eee 
Jiquor as parts of it; yet if each of 
Herbe lighter in die than an equal bulk of 
mes i they ſo convene, as to in: 
on roars eee 
arial, between t 
. 
gin will not bo 


vegetable 
Joured: plants: being made to tinge. plentifully 


the lixivium they are boiled in, are afterwards 
by the addition of ahn made to curdle, as n 
were, into coloured coneretions, which being 


ee e part) 


too big vo ſwimꝭ as they did 

convened, and too light in com- 
pariſon 3 the mienſfiuum to ſublide, emerge 
w the tap, and float there. An eaſier and 
5 to the fame purpoſe, 1 femenf 


"in bighly 
ſpiritof wine, ti the folution 

ry ſtrong . For though 1 ==. 
in lumps into the ſpirit, ſunk to the bot 
good ſtore of water, (a 
heavier in ſperie than catn- 
CE eee 
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_ elſewhere. ſhawn; Hat in divers: ſolaris. made are, 


to ſupport the diffolved - body, yer this 


Fro welt m pro- 
ef the ſobven ba And 


therefore | 


tom of a wine glass, I 


ey | ; ; 5 . 
i ; "6 . a ; c | ' 


perſes the cluſtets of Iooſly-:concreted particles 


through. the, whole: Jiquor, (which is ſeldom fo. 
body it w 9 


| _exaQtly -praportioned-to-the 
ork. on, 8b fo be but juſt rag f eo 


ve: it) that greater part of the liquor, to 
n be n ſhaking of the vrſſel the p 


oipitant did not teach, may well be Jooked up- 


01 :85-4: freſh. menſtruum, which in Able 0 
ity of he 


ify or overpower the ſmall quariti 

1 aun che that is mingled with it, and ſ to 
deſtroy. its late operation on the 

dy which means the ſolution returns, as [to | 

. former: ſtate. Which may 18 il. 

_luftra experiment, I re · 

member, I "Rave: long ſince _— precipi- 

tating a brick chlour der out of a; 


ba rat chap; ſubllmare made in fair Water. For 


this ſubſiding matter, being laid to dry inthe 
philter, by | which it was ſeparated from the 
Water, would retain a deep, but ſomewhat dir- 
ty colour:; add if then, putting it into the bot- 
poured upon it, either 
clear oil of vitriol, or ſome other ftrong acid 
menſtruum, the alcalizate particles being. diſ· 
abled and ſwallowed up be ike: of the acid 
ones of the menſtruum, the other acid ones 
would ſo readily diſſolve the reſidue of the 
yder, that in a trice the colour of it would 
9 —— iſappear, and the whole mixture be reduced 
into a clear liquor, without oy: ſediment at the 
1 
5 vs much, may ee at prefer about the 
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1215 an may. 
this ſecond way of 


effecting f 


merly propoſed 3.1 but 
herein nature may Cont 1 formerly noted) em- 

| | therein, yet in moſt caſes 
that in the 


Rural in re 


later Ways the effect is produced auer 
8 or any | ch preci 
ot by ſome other quility of the precipi 
more than by its weight, or at leaſt beſides the 
= it adds: though I forget not; that i 
Ve ty * 
but eee eee may be 
diſp whether it were a true precipitation; 
and I alledged it not as ſuch, but to fhew, 
. — any wide 
282 


t to ſwim in menſtruunis, wherein 
vhilſt they were more minute. And 


* anſwer may be eee 
recipitate' per fe newly mentioned. 


2 
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5 ee When-the:agitation of theiveſſe}:dilf- 


body diffolved, | 


\ bodies; I conſider, 


vent ro ſuſtain the diflolved 


| Hons and coalitions) amicably unite into con- 
© many nflncs, wherein | 


on the other, there will be produced c 
00 big and unweildy to continue in the 


639 
Tuts pe. 1 1 nom to obſerve, | 
that the general laſt ſed, contains 

in it feveral — layed ws rain more. 
of Which the 
che f, tar occur to me, and, though but brief. 
e ench of them by exam And 
pitation may be made, if the ſaline 
le eg particles of the menſtruum 
are morti ed or rendered unfit for their former 
function, by particles, of a conn puree _ | 
are of a co nature. 

Tuo gold and ſome othir minerals, 
in aqua regs, ee 


ſpirit of urine and other ſuch liquors abound- 


wg with volatile and falino-ſulphureous cor- 


puſcles, upon whoſe account it is, that the 


act; whence theſe ſalts thetnſelves, thou 

caſt into a menſtruum in a dry form, will ſerve 
to make the like precipitations. And I the ra- 
ther on this occaſion mention urinous ſpirits 
than falt of tartar,” becauſe thoſe volatile par- 


ticles add much leſs: of weight to the little con- 
reg which compoſe the N po? | 


- Uron' inſtances of this kind, may: of the 
mate chemiſts have built that antipathy be- 
twixt the ſalts of the ſolvent and thoſe of the 
menſtruum, to _ they aſcribe almoſt all 
werte , wier But againſt this I have repre- 

d ſomethin g already, and ſhall partly now, 
and partly in he ſequel of this diſcourſe, add 
ſome farther reaſons of my not being ſatisfied 
with this doctrine. For beſides, that it is in- 
ſufficient to reach many of the phænomena of 

itation (as will ere long be: ſhown) and 

ſides that it is not eaſy to make out, that 
there is any real anti betwixt inanimate 
rſt, that ſome of thoſe 
menſtruums, to which this antipathy is attri- 
buted, do, after a ſhort commotion (whereby 


they are diſpoſed to make convenient occur- 


ions participating of both the ingredients; 


precipitationd may as [I * ſomewhere ſhewn by an example 
| be affoctred by 5e mit the. firft way for- 


Ow | 


purpoſely .deviſed to make this out; to do 
which I dropped a clear ſolution of fixed nitre, 
inſtead of the uſual one of common ſalt, upon 
a ſolution of ſilver, in aqua fortis : for the ſa- 
nie particles of the ſolvent and thoſe of the 
3 will, as I have elſewhere recited, 
for the moſt yo? friendly unite into ſuch cry 
tals of nitre for the main, as they were ob- 
tained 'from : and though this notion of the 
chemiſts, if well explained, be applicable to 
far more inſtances then the propoſers of it 
ſeemed to have thought on, and may be made 
1 yet I take it to be 
is not true univerſally, and, where it is 

true, ought to be explicated according to 
mechanical principles. For if the particles of 
es the precipitant be 
. upon daten of the one up- 

uſe 


te of 
fluidity, there will enſue a preci itation: but if 


the conſtitution of the corpuſcles of the pre- 
cipitating and of the diſſolved body be ſuch, 
that the precipitant alſo itſelf is fit to be a men- 


ſtruum to diſſodve chat body i in; then, * 
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Na 1 chat iden 


would be a great com 
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well as the ſalt, NN lor) "Hs 


fave the ſame metal, and it would: be kept 
difſolved-:riotwithſtanding their operation on 


one another) the immer vening ol which, -and 
metalline corpulcles, 
may be e Foo hence, chat the green 
ſupervening wy N ſpirits, be changed 
into a »-blyeiſh „on, if the propor: = 
_—_ * robe very greats” into 4 


thy -betwixe the ſalts, but becauſe the 


anti 
cubes of that a ores. —_— do likewiſe, 


the 
| ane the confounded e "pa bn been 5 
abe o ne for th the fd ee ; ner 


\/A NOTHER = way, ran 
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4 unfit. to ſuſtain the diſſubyed body, 


i pere den another, thar her an more. 1 
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wherein it abounds, uſe to diſſolve it m.aqua +: 

fortis, and then in the ſolution leave cop e 
hours.) 


tes for a whole ni (or many 


to ſee the experiment, 
"6 hors, long, yours employ the 
, where have often ipatched 
Pe As — as I have Siavlved a conve- 
nient quantity, which needs not be à great one, 
of ſilver in cleanſed aqua fortis, I add twenty or 


Eency-ive times axmuch of either diſtilled wa- 


ter, or rain water; (for! common water will 
ſometimes do well, yet it Adom does fo well;) 


and then hrs the der ſolution, L hang by = 


ty 


4 Lap illuſtrate what we formerly n 


the ples whereto it A ens” 


e fs 
| diſſolve ſome bodies they would not diſſblve at 
"al when they were cold, or diflolve them more 


Kring ace pie of 


ED fiſh, which" hs nay a 
und make room for more. And 


ER metallme 


| e whetein, whit 


in very minute parts, 


For, in this 2 


"of lie vieio +; rc as % Roman, Eait- 
Indian, or other of che like colours) be made 
in water, a clean plate of* ſteel or won being 
ere caſe of copper, which, Mes x whe 


_ not adhere to the- 


wat 
> that, in theſe the ſaline particles 
may Kg quit; the diſſolved body, and work 


iron, 7 that too, e 
place, We can 1 en W- 
der „ 985 | 


1 a 
e e ene hi, by lee 
g or difh the agitation of the ſolvent. 


experience, 
liquors, when they are heared; will eicher 


owerfully or copiouſly when hot than cold ; 
it is not unreaſonable to f that what 
che menitruur iche is neceſſary to he keep- 


ER ing dive A. de 
—— h 
ſubſide. And the like may be ſometimes ob- 
ſerved in far leſs time in the ſolutions of brim- 
ſtone, made in certain oleaginous menſtruums ; 
a ene then had ſome ſolutions, 
and parti cularly one of benzoin, made in ſpirit 
of wine, that would ſurprize me with the tur- 
bidgeſs (which begins the ſtate of precipita- 
* ee n innn* 
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7 to the bottom; met if 
e ſolvent, and thoſe of the boch, 
ſtrict an union, that the corpuſcles re- 
ting from their coalitions, will not ſo eaſily 
be . by the particles of water, as ſuffer 
themſelves to be carried up and down with 
them, whether becauſe of the minuteneſs of 
theſe compounded corpuſcles, or becauſe of 
ſome congruity betwixt them and thoſe of the 
water; they will not be precipitated out of the 
| weakened ſolution, but ſtill continue a part of 
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it; as I have tried partly with ſome ſolution of 5 


filver and gold, made in acid menſtruums, but 2 3 this upon the ſaline 


much more ſatisfactorily in ſolutions of copper, 
made in the urinous ſpirit of ſal armoniac. 
For, though that blue ſolution were diluted 
with many thouſand times as much diſtilled wa- 
ter, as the diſſolyed metal weighed, yet its 
ſwimming corpuſcles did, by their colour, ma- 
nifeſtly appear to be diſperſed through the 
whole 9 | 


UT, to 


ad our Former iſcourle, 


which we broke off after the mention of 
Vor. Me. | 


| why 
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when water is any of 
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ines o. aste wich water any liquor, with which its 


+ cred Fm tho tum of hal: 
nat total, yet the effects of it are not wont to 
be reckoned amongſt precipitations. And al- 
\hough the way: I am about to propoſe, if it 
Ty eg, tus much 


mamtioning, I ſhall add a 
5 I had to make the 


wire ll ant the fiicceks of them. ; 
ive as inc then, that water will not 
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particles — moxe readily aſſociate than with 


kes choſe of falt, the depriving the ſolution of ſo 
miu of its aqueous particles, would be equi- 


yalent to the ev 8 of a3 much water, or 
| thereabouts, as they, by being united, could 


compoſe. Wherefore, making a lrivium of 


diſtilled water, or clean rain water, and of falt 


of tartar, ſo ſtrong, that if a grain more were 
caſt in it, it would lie undiſſolved at the bot- 
tom; I put a 2 of this fiery lixivium 


into into ae er cy Andricl veſſel, till it had there- 
ed ſuch a height, as I thought fit; then 


5 taking as much as I thought ſufficient of ſtrong 


of wine, that would burn every drop a- 
way, chat ſo it might have no phlegm nor wa- 


ſolution; and ng the liquors pretty well 
together, to bring them to mix as well as I 
could, I laid the tube in a quiet place, and af- 


terwards found, as I expected, that there was 


a pretty quantity of white falt of tartar fallen 
1 bottom of the veſſel, which ſalt had 


been merely forſaken by the aqueous particles, 


that ſuſtained it before, but forſook it to paſs 


into the ſpirit of wine, wherewith they SS 


more diſpoſed to affociate themſelves; which I 
concluded, becauſe having, before I poured on 


this laſt named liquor, made a mark on the 
Ba, © to ſhew how far the lixivium reached, I 
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thoſe already printed about manifeſt quantities 
ſtay don Pane a acceſſions, which ſome trouble- 
ö — will not ſuffer him to haſten to 
he preſs; and without which, he now fears 
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HOUGH rg virtues * he load- 
ſtone be ee ee 
ties; and are per mo 
7 Fe 1 ſhall venture to offer 
Dmneing to make 1 it probable, | that ſome; even 
of theſe, may be introduced into bodies 


„ of mechanical changes in 


Ae way for mhas Lam vo deliver to 
| purpoſe ic expedient to remove 
that general and ſettled prejudice, that has kept 
men from ſo much as thinki of any mecha- 
nical account of magnetiſms, which is'a belief, 
that theſe qualities do immediately flow from 
the. ſubſtantial form of the loadſtone, whoſe 
abſtruſc nature is diſproportionate 18. our un- 
- Qerftandings. 


Aauction of MAGNETICAL QUALITIES. 


EXPERIMENT I. 


* FT. 7 my. part, I confeſs, I ſee no ne- 
ceſſi ity of admitting this ſuppoſition; for 
I ſee,” that a piece of ſteel fitly ſhaped and well. 
| Excited will, like a loadſtone, have its deter- 
minate poles, and with them point at the 
north and ſouth; it will draw other pieces of 


iron and ſteel to it, and, which is more, com- 
municate to them che ſame kind, though not 


degree, of attractive and directive virtue it 


icſelf, and will poſſeſs theſe faculties, not 

as light and tranſient impreſſions, but as ſuch 
ſettled and durable powers, that it may retgiri 
them for many years, if the loadſtone, to which 
it has been duly applied, were vigorous enough; 
of which fort I remember I have ſeen one _ 
8 made 
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great reſemblance 1 have 


qo wad! ut og — 4 | 
ſtrong magnetical * | 
"which: they dreamed not, that tract 
might communicate to it, might pi 
ſuaded, hy this virtue 5 the — a0 of 
colour, that che iron was turned into load - ſtone: 


magnet, Who comes | they being p ſſed with that A- 
pole of it, . 9 a6 Hd There; rillvtelian; mania, Whence our author would: 
fore, according to the magnetical. laws, the, explain |this ſtrange phænomenon, that inter 
© former muſt expel. che northern extreme 0 the ſymbolum habentia \faritis oft tranſvarativ. 
EE Yb and the latter draw it. Bur leaving this as. a bare conjecture, we 
f n be m take notice, that what virtue an oblong; 
«6 2 Xe P ER, 1 M E K 1 , Mu, piece of iron may need a long tract of time 


ty Th War n 
© HAVE bund indee "i queſtion. not 
bat other obſervers. maß  haye done 
two, that at, a. bar of won, that has not % 
dated, the forementioned experiment will. 

an account as 


2 3 but then this virtue, 
A by the extremes of the bar of iron, 
Will not be at all 
that if cke bar be 1 2 {ang a- 
that end, wha ore was 
f gain N Ie drew the bd of th 
: . el now. wertnoſt; drive 
2 NN is 0 Obſerved, will not 


| petent time, kept- in the fare po- 
ſition. . "that, ſince length of time is re- 

nlite iq make che verticity of a bar of iron 

> durab and. conſtant, that the fame er- 
treme will have the fame virtues in reference | 
to the magnetical needle, hether yoo make it 
the upper end or the lower end of the bar, 
i ſeerns not imm le to me, that by len 
of tine the whole magnetick virtue of 
iron way be encreafed, and.conſequerity” 4 
degree of attraction acquired 

And by this. confideration en T dl endedvouar 
to explicate that ſtrange thing, that is reported 
by ſome waits to have' ned in PFaly, 
where a bar of iron is affirm to have been 
converted into à ad- tone, whereof a piece 
was R b Funaſt+==1=5 in the curſors 
eee s Muſæum Mrtullicum. For con- 
fidering of its fpecific pr, 
the * 1 and orfer pro 
in iron differs from load-ſtone, 

that fuck a wa * 2 — 
"turned into a e 


believe, that 

a metal ſhould 
| therefore, having con "the book it 445 
whence this relation was bortowed, 1 found the 
eſt and cleareſt thir in it being, that at the 1 
top of the church of Arimini a great iron bar, 
that was placed there to ſupport a crofs of an 
hundred pound ht, was at length turned 
into a loadftone, But whether the reafiry of 
this. tranſinutation was and how it 


, 6 of the load-ſtone 


permanent, but ſo tranſient, - 


to acquire, by the help only of its poſition, 
may beimparted to it in a very ſhort Id by 


Jo, the intervention offuch animbleagentas the fire, 


EXPERIMENT | IX. 


MS may be often, though not always, ob- 
7X ſerved in tongs, and ſuch like iron u- 
Fig ls, that, having been ignited, have been 

to cool, ben ray og: Moy of yall or other 
Pop, that kept t ed poſture, 
makes it pars, chat he great com- 
owls of Ty 1 y. the vehement 
heat of the fire 1 iron, whilſt it 

was yet loft, . ts potes more lax, and 


yeath, parts more pliable, ok it, I ſay, to re- 


ceive much quicker impreſſions from the mag- 
netical effluvia of the earth, than it would 
have done, if it had ſtill been cold. 


EXPERIMENT X. 


| x D n ery obſervable to our preſent 
14 15 differing effects are pro- 
duced e of the fire, upon two 


25 1. to their reſpecttye 
— me 0h 4p ar by Paß a loxdftone 
red-hot, though you coof it afterwards in a 
perpendieular poſture, you may deprive it 0 


tes former power of manifeſtly attracting: b 

4 br of irowbeing gn ed, 0 beer che per 
Levant _ 1 a manifeſt 
verticity. ing events I muſt 


not no-]ẽ⁰ę 7 BY 2 whether or no the 
true reafort be, that the peculiar texture, or 
interttal conſtitution, that makes a loadſtone 
fomewhat more than an ordinary ore of iron, 
- (which 2 hk as I — Wha, is the _ 
rt ones) being ſpoiled by the 
X of che fire, this rude K it in 
che condition of common iron, or, perhaps, of 
iron-ore: whereas the fire does ſoften 

6 iron ieſelf, (which is a metal, not an ore) 
g its pn, and making them the more 

ble, and by Its pores, diſpoſes it 

to be cafily and lend aded by the 
magnetical ſteams of the nk from which it 
may not improbably be thought to receive the 
werten it acquires; and this the rather, be- 
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oP 1 and elſe where ] convenient; ee NE n for 
_ _ ments deen wk | Sg A, e. 0 . 9 circumſtances newly.related, 1 ſhould — 


170 12 bob in my Vence, and oiled i it by help, of 

{ therfire; [the virtue being ſo much impaired, , 
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: ths we amtiat the [diſparity of che fireꝰs de in a Toadſtone itſelf may, i in a trice, be made'by 
ration upon a ſbund loadſtone and à bar of i- the help of char ſion in an excited needle For, 


15 banded ae te fume ede, 
| 7 — anye the old ones, as the 


| _ "the effect ſeems to ſtrengthen: r it — obſerved 


„that magnetical operations 1 
upon —— principles.” 
* you will nd — — wile, 
ſome phænomena recite& in another po to 
_ which I once committed ſome promiſcuous 
; FRI and obſervations maggnetieal. 
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1 ment. f ram alittle yet 
me, and has been een | t * two or three 
friends, it may be added to the inſtances alr a- 


given about the production of magner] 

For in that experiment I have ſhewn, how 4 

ing brought à good piece 

: Engi 0 er, Which yet,” , Was no fit- 
ter than other, to a conveniehr ſha 190 thoug 

fl i was hn 5 the Re zit diſcovered no. 
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8 for the abolition of the magical vi vir- 
1 tue in a endowed with 3 
_ ade wit eſtroying the ſubſt: tl, © or 
| 5 e eſſential form of the body, and without for- 
ly adding, diminiſhing, or ; or ern Any, dans, 
in reference to the ſalt, ſulph ut, and mercury: 
which chemiſts preſume iron and tee] 1 
other mixed bodies, to be com 2 N51 For it 
bas been ſometimes obſerved, th t the bare.con- 
tipuance of a loaditone itſelf, in a contrary poſi- 
tion to that, which, when freely placed, it ſeems to 
effect, has cither corrupted, or ſenſibly leſſened 


the virtue of it. What 1 formerly tered to 
this purpoſe, J elſewhere relate, and ſince that, 
; be a 1 whoſe, vigour was looked 


upon, perſons, as very extraordinary, 
= 2, whilſt it was in an artificer's og. 
Was therefore held: at a high rate, I was care- 
ful, being by ſome occaſions called out of Len- 
dun, to lock it up, with ſome other rarities, in 
à cabinet, whereof 1 took the key along with 
me, and ſtill kept it in my own. pocket. But 
my ſtay Aal proving much longer than 1 
expected, when, being returned to London, I 
had occalion to make 15 of this loadſtone for 


an experiment, I found it indeed where 1 left 


it, but ſo exceedingly decayed, as to its attrac- 


tive power, which I had formerly examined by 
. * WAG 5 x n 1 N in an in- 


10 


; F 0 | * W 


e of a certaii kind of 


SIE | ws 
ras by 
[4 * 
«F; 
t ; * : 
$ 
7 — 


by wmagnetical writers, and m 

ofely made, have aſſured 4 
8 ee n being, by the 
touch of a good loadftone, excited and brought 
> to turn dns er its ends to the north, and the 


- other to the ſouth, it may, by a contrary touch 
Se ;adft bee i ee fa- 
| its determinate ex- 
to Nay, by another 

touch a Fre arTeg ein = 
date contact, if the magrer be vigorous enough) 
the needle may ently have its direction fo 


changed, that the end, which formerly pointed 
to the north, pole, ſhall now. regard the ſouth, 
and the other end ſhall, inſtead M the 3118 io | 
pea thenorthern pole. #5 
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2551 procuring 
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K. to iron, may be 
7 part, Tn 
lome change of texture in the iron ; I ſhall ſub- 
. Join. A notable experiment of the ingenious 
Dr. Power,” which, when 1 heard of, I tried 
as. well as I could; and though, perhaps for 
want of conveniency, I could not make it fully 
anſwer what it promiſed, yet the ſucceſs of the 
trial was conſiderable enough to make it 

nent in this place, and to induce me to ink, 
it might yet better ſucceed with him, whole 
experiment, as far as it concerns my preſent 
purpoſe, imports, that if a puncheon, as ſmiths 
call it, or a rod of iron, be, by being ignited 
and ſuffered to cool north and 2 and ham- 
mered at the ends, very manifeſtly endowed 
with magnetical virtue, this virtue will, in a 
trice be deſtroyed, by two or three ſmart blows 
of a ſtrong hammer, upon the middle of the 
oblong piece of iron. 

1 magnetiſm i is ſo fertile a ſubject, that, 
if 1 Ta. now. the leiſure and conveniency to 
Fo magnetical writers, I ſhould ſcarce . 

of finding, among their many experi- 

ments and obſervations, diyers, that might be 
77 to thoſe, thoye delivered, as being 

licable to my preſent argument. 
200 I Tos you, will find farther probability 
added to .— has been ſaid, to ſhew, that 
« magnetical operations may 5 depend up- 
4 on mechanical principles,” by ſome phæno- 
mena recited in another paper, to which I once 
committed ſome 15 cuous * and 


obſervations ARA! * X p E- 


* Reluing tothe magrt of th an. 5 5 


Forms 


. 
* e * i 


” d. W. * 
* tt OI * * mk 4 1 
* 4 1 2 C LY * * . 1 As „ wo? 


+ 4% x * 
rn 


„ 


* as 1 — E "RF n . 3 * 1 1 * * S * * 
5 * 8 3 k : Wh 21 : 5 wk v5 * 34 ? 4 7 5 N 4 N * * 
5 


3 2. ” 54 Ag 16 $43 4 189 . nr 
3 e # 1 . inn SES » „ 
þ 1 1 1 — I F t £0 * 
yy A-BO.U/T.T HE 
: ky 1 1 * A n * + bt 
4 * s f * 
f ; #-! / ; 7 
ie Iona # 6y * 75 enn - +) 
Stig Ao $9 ++ l 9144 # $4... SSI ALE LY . & 
U, v6 5 9 U 
4 0 * 5 i 
1 4 . E * N 81 © * c 5 
l 1 T3 . 5 115 'S 14 
1 1 vw ©. © # & 
N k - pF "1 
> * 1 
* BY AY * 0 
K 2 


3 
n 
1 
1 

of 


e 


* 


4 


AN N oder ein 
3 LEA 33 5-453 
£2 5 "296 CO HITS 44% he v# #% } 
I N er E * . 3$3%.# "3 . 8 1 fs 5 
A 5 | , { ' * 
| p £4 4 17 K 71 28 e 
4. 0 1 £47: 1 
. fy i 
2 


- 


15 R 
* . 2 4 

> tat} 2 K #4]: 
l e 


* 
125 
4 


# * 

ihnen as Coogan 
1's | 3 oth 49) (11363939 . . 55 } Lee : 

1 * 
1 2 5 . 11 90 * 145 " * "IR * 
« 28.4 TS S i &Y . * oF? © 28 N. 92 n ? + . 2 * + S R 4 
{ 7444 nein $254 15 nn r een nr e 
* * v « 4 : 1 ” 
; TO IE ET e ft 5% As O NM ene ' wr 2% 
: F 4 1 & #3 4%] » OF | 14 Py 7 1 3 100 $4 *t ? * * ; 1 Fi 1 2 7 F 5 : 
„ 
1 


T2 . N - 2 N 1 1 * 5 1 ; 
* * 5 # 1 * F+ 4 PS 1 
8 7 7 ay ATI £440 „ Nee e 6 it Az 27-3 i * "3 
0 „ 7 n 1 14. n aan : I 21 is i 2 Ai D 
8 . 4 4 


+ 
. 1 7 * , « 1 7 Ty 
U * 1 x 24 7 25 8 0 F * , * RA 11 N 8 4 1 
2 ; KN * WF © 2 94 : „K 
* N s th T3 : ew”: "WF >> , 2 $42 % +4 
” 4 R #1 1 Kt ; hs . 
* 4 1 Fe F þ we” q 1 8 % > ry 
8 Is 4 7 1 p dS 5 „ 5 . K 1 7 8 LO J 

FF N n r * © af HER $i N r * 3 N 5 5 s # * io l *4 4g © $*'% 

41 ns 12 9 * * * 3% e * 4X 1-5 5 r LIES „ 

. * 

4 4 , 
* 1 19 e 2 Es % e 1 52 1 4 Pn l 7 7 * a + 1 ” 

; . 4 > d £ \ T 4 2 5 n 1 5 : . 1 5 

n 1 Fd &$-:.. 1 8 © OM” 4 e 

6 23 \ N : | 
N 1 1 
? x ; 
By ” A + * * 8 1293 4 *. 1 : , 

1 . } : TT FI : ” 


. 1 fo. 2 2.4 . be 4 . | 2 
" 
) 1 

- \ xs T4 * k Sy 

& | ( af F " . 0 4 
* x - 
911 4 * v-/; 

. 0 4 
„ 1 * J +* 


7 3 7 'E e in * Ms 1 W £4 : : 
% GILES OL EST, * 1 ; 
4 8 3 14 5 5 Qs s 4 . & * 1 LA. q vgs 4 + 5 BY? 5 
* . 
* 4 1 1 , 5 
- 1 J , PP vw * F . 
. „ an 


ey 
L * * * : 
: * * * * & + 
2 2 i +8 7 a 7 


12 
* 


fall 


- 


carry with them thoſe light 


Ki GEE £49 AN 
— 1 
L 4 
" 71 g fl ; 1 
abt wil. tt ads * + 40-6. a i Ng Bio) * >; #4. 4 0 1 
o « zV 11 F 5 * % od > * 4 . 
1 8 N S as v 4 2 * 1 IF 11 2 : * * 
4 
: 


s generally liſted among occult qua- here to, at the time of their retraction: as 
the effect of a, naked and ſolitary. when a drop of oil or ſyrup hangs from the 


that may be obſerved in ſuch bodies and their _Anp this way of explaining electrical at- 
manner of acting. tractions is employed alſo by the learned 
; THERE are differing hypotheſes (and all of Gaſſendus, who ad to it, that theſe electrical 
tbem mechanical, propoſed by the moderns) | rays, if they may be fo called, being emitted 
0 pie: the phznomena of electrical attraction. ſeveral ways, and. conſequently croſſing one 

Of theſe opinions the firſt is, that of the learn. another, get into the pores of the ſtraw, or 

ed. Jeſuit Cabeus, who, though a Peripatetick other light body to be attracted, and by means 
and commentator on Ariſtotle, thinks the draw. of their decuſſation, take the faſter hold of it, 
ing of light bodies by jet, amber, &c. may be and have the greater force to carry it along 
accounted for, 7 ſuppoſing, that the ſteams, | with them, when they ſhrink back to the am- 
that iſſue, or, if I may ſo ſpeak, fally out of ber, whence they were emitted. EY 
amber, when heated by rubbing, diſcuſs and A third hypotheſis there is, which was de- 
expel the neighbouring air; which after it has viſed by the acute Cartgſius, who diſlikes the 
been driven off a little way, makes as it were explications of others, chiefly becauſe he thinks 
a ſmall whirlwind, becauſe of the reſiſtance it 1 not applicable to glaſs, which he ſuppoſes 
finds from the F. 805 air, Which has not been unfit to ſend forth effluvia, and which is yet 
wrought on by the electrical ſteams ; and that an electrical body; and therefore attempts to 
theſe, ſhrinking' back ſwiftly enough to the account for electrical attractions by the inter- 
amber, do in their returns bring along with vention of certain particles, ſhaped almoſt like 
them ſuch light bodies, as they meet with in ſmall pieces of ribband, which he ſuppoſes to 
their way. On occaſion of which hypotheſis I be formed of this ſubtile matter harboured in 
ſhall offer it to be conſidered, whether by the the 8 or creviſes of glaſs. But this hypo- 
gravity of the atmoſpherical air, ſurmounting theſis, though ingenious ia itſelf, yet depend- 
the ſpecifick gravity of the little and rarified ing upon the knowledge of divers of his pecu- 
atmoſphere, made about the amber by its lar principles, I cannot intelligibly propoſe it 


emiſſions, and compriſing the light body in few words, and therefore ſhall refer you to p,;,.;,. 
faſtened, on by them, the attraction may not. himſelf for an account of it: which I the leſs par: IV. 


in divers caſes be either cauſed or promoted. ſcruple to do, becauſe though it be not un- art. 184- 


} 


AxorRHER hypotheſis is n by worthy of the wonted acuteneſs of the author, 
that ingenious gentleman, Sir Kenelm Dighy, yet he ſeems: himſelf to doubt, whether it will 
and embraced by the very learned Dr. Browne, reach all electrical bodies; and it ſeems to me, 
(who ſeems to make our Gilbert himſelf to have that the reaſon, why he rejects the "ay of expli- 
been of it) and divers other ſagacious men. cating attraction by the emiſſion of the finer 
And, according to this hypotheſis, the amber, parts of the attrahent (to which hypotheſis, if 
or other electrick, being chafed or heated, is it be rightly propoſed, I confeſs myſelf very 

made to emit certain rays or files of unctuous inclinable) is grounded upon a miſtake, which, 
ſteams, which, when they come to be a little though a philoſopher may, for want of expe- 
cooled by the external air, are ſomewhat con- rience in that p icular, without diſparage- 
denſed, and having loſt of their former agita- ment fall into, is nevertheleſs a miſtake, For 
tion, ſhrink back to the body, whence they whereas our excellent author ſays, that 1 
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but._ thoſe adherences, that might choak the pores 
I of theamber;; or at eaſt hinder che emaration | 
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Wind blows , and that eleQrieks dif 

virtue mote faintly by night than 15 

mote vigoroully in clear 1 1 ey 

- winds are northerly.” Alf which 
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t ate but faintly drawn, when. the Weather is clear. 

. when ke i thick and doch, be ur all | 


moved. . 
” 6: Ver have alto obſerved, chit divers con 
des that are notably electrical, do abound in 
== (if I may fo call it) which 
is 6G ng, manifeſtly, evaporated b 
* and rubbing, Thus we fee, that m 
us gums, that draw light b do alſo, 
moderately. ſollicited by heat, (whether 
bys excited by the fire, or by attrition or 
Ly n) ML e ieces of ſul- 
ur conyen IP „ upon due 
5 Hang 2 ſulphureous ſtink. And 1 | 
of amber, which 1 maſt empl 9277 bei wig ine 
whar whar large, add very well po 
8 a piece of hey 3 or 
ich the noftrils themſelves may per- 
_” and they ſometimes ſeem to me not un- 
like thoſe, that I took notice of, when 1 kept 
in toy mouth a drop or two of the diluted tinc- 
ture (or ſolution of the finer parts) of amber 
made * fpirit of tee a 9 
er 1 agrees well wich what has 
x i ee 2 manations of amber, that 
its . power will continue ſome time af- 
der it has been once excited. For the attrition 
cauſed an inteſtine commotion in the 
c of the concrete, the Heat or warmth, that 
ics] it was 1 for the . attrition ig the excited, ought not to ceaſe, as ſoon 
(or reciprocation. of preſſure) to give a conve- as ever th rubbing.is over, but to continue ca- 
nient modification in a bod texture dil. pable of emitting effluvia for ſome time after- 
ee rig} er e which will be longer er Beer wor 


in 
om. N Y 


ing to the goodneſs of the electric, and the 
degree of the antecedent commotion: which, 
joined together, may ſometimes make the effect 
conſiderable, inſomuch that in a warm day, 


about noon,” 1 did, with a certain body, not 


much; if at all, bigger than a pea, but very 
vigorouſly attractive, move to and fro a ſteel 
needle, freely poiſed,” about three minutes (or 

the twentieth part of an hour) after L had left 
off rubbing the attrahent. IN | 


4 7 


electrical effluvia ſhould be able to inſinuate 
fthemſelves into the pores of many other bo- 
dies, I ſhall add, that I found them ſubtile e- 
nough to attract not only ſpirit of wine, but 
that fluid aggregate of corpulcles we call ſmoke. 
For having well lighted'a wax taper, which I 
ferred to a common candle, to avoid the 
Kink of the ſnuff, I blew out the flame; and, 


' when' the ſmoke aſcended in a ſlender ſtre 


held; at a convenient diſtance from it, an ex- 
cited piece of amber, or à chafed diamond, 
which would mgpifeſtly make the aſcending 

ſmoke deviate ff 
alide, to beat, as it were, againſt the electric, 
Which, if it were vigorous, would act at a con- 
ſiderable diſtance, and ſeemed to ſmoke for a 
9. Tur it is not in any peculiar ſympathy 
between an electric and a body, whereon it ope- 
rates, that electrical attraction depends, ſeems 
the more probable, becauſe amber, for inſtance, 
does not attract only one determinate ſort of 
bodies, as the loadſtone does iron, and thoſe 


bodies, wherein it abounds; but, as far as I have 


yet tried, it draws indifferently all bodies what- 
ſoever, being placed within a due diſtance from 
it, (as my choiceſt piece of amber draws not 


only fand and mineral powders, but filings of 


| ſteel and copper, and beaten gold itſelf) pro- 

'vided they be minute or light enough, except, 
perhaps, it be fire: I employ the word perhaps, 
e ] am not yet ſo clear in this point. F or 
having a 


5 > a ſtrong electric, at a convenient 


ſmall fragments of ignited matter, 


they were readily enough attracted, and ſhined, 


whilſt they were ſticking to the body, that had 
drawn them. But, when I looked attentively 
upon them, I found the ſhining ſparks to be, 
as it were, cloathed with light aſhes, which, in 
ſpite of my diligence, had been already formed 
about the attracted corpuſcles, upon the expiring 
of a part of the fire; ſo that it remained 
. ſomewhat doubtful to me, whether the ignited 
corpuſcles, whilſt they were totally ſuch, were 
attracted; or whether the immediate objects 
af the attraction were not the new formed aſhes, 
which carried up with them thoſe yet unextin- 
guiſhed parts of fire, that chanced to be lodg 
in them. But, as for flame, our countryman 
Gilbert delivers, as his experiment, that an e- 
lectric, though duly excited and applied, will 
not move the flame of the ſlendereſt candle; 
which ſome will think not fo eaſy to be well 
tried with common electricks, as amber, hard 
wax, ſulphur, and the like unctuous concretes, 
that very eaſily take fire: therefore I thoſe to 
make my trial, with a rough diamond, extra- 

ordinarily attractive, which I could, without 

4njuring it, hold, as near as I pleaſed, to the flame 
© SP OR HEE” ans | 
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its former line, and turn 


649 
of a candle, or taper z and though I was not ſa» · 

tisfied, that it did either attract the flame, as it 
viſibly did the fmoke, or manifeſtly agitate it; 
Jet, granting, that Gilbert's aſſertion will con- 
ſtantly hold true, and fo, that flame is to be 
excepted from the general rule, yet this excep- 
tion may well comport with the hypotheſis hi- 
therto countenanced, ſince it may be ſaid, as it 
is, if I miſtake not by Nircberus, that the heat 


. eee e fx. „ of the flame diſſipates the effluvia, by whoſe 
8. Tur it may hot ſeem impoſſible, that 


means the attraction ſhould be performed. To 
which I ſhall add, that poſſibly the celerity of 
the motion of the flame upwards may render 
it very difficult, for the electrical emanations to 
divert the flame from its 'courſe. 
10. Wr have found by experiment, that a 
vigorous and well excited piece of amber will 
draw, not only the powder of amber, but leſs 


minute fragments of it. And as, in many 


caſes, one contrary directs to another, ſo this 
trial ſuggeſted a further, which, in caſe of good 
ſucceſs, would probably argue, that, in electri - 


dal attraction, not only effſuvia are emitted by 


the electrical body, but theſe effſuvia faſten up- 
on the body to be drawn, and that in ſuch a 
way, that the intervening viſcous ſtrings, which 
may be ſuppoſed to be made up of thoſe co- 
hering effluwia, are, when their agitation ceaſes, 
contracted or made to ſhrink inwards, towards 
both ends, almoſt' as a highly ſtretched lute- 
ſtring does, when it is permitted to retreat into 
ſhorter Dimenſions. But the conjecture itſelf 

was much more eaſy to be made, than the ex- 
periment requiſite to examine it. For we 
found it no eaſy matter to ſuſpend an electric, 
great and vigorous enough, in ſuch a manner, 
that it might, whilſt ſuſpended, be excited, 
and be ſo nicely poiſed, that ſo faint a force as 
that, where with it attracts light bodies, ſhould 
be able to procure a local motion to the whole 
body itſelf. But after ſome fruitleſs attempts 
with other electricks, I had recourſe to the 
very vigorous piece of poliſhed amber, for- 
merly mentioned; and when we had, with the 
help of a lictle wax, ſuſpended it by a ſilken 
thread, we chafed very well one of the blunt 
edges of it upon a kind of large pin-cuſhion, 


covered with a coarſe and black woollen ſtuff, 


and then brought the electric, as ſoon as we could, 
to ſettle, notwithſtanding its hanging freely at 


the bottom of the ſtring. This courſe of rub- 


bing on the edge of the amber we pitched up- 


on for more than one reaſon; for if we had 
chafed the flat fide, the amber could not have 


approached the body it had been rubbed on, 
without making a change of place in the whole 
electric; and, which is worſe, without making 
it move (contrary to the nature of heavy bo- 
dies) ſomewhat upwards; whereas the amber 


having, by reaſon of its ſuſpenſion, its parts 


counterpoiſed by one another, to make the ex- 
cited edge approach to another body, that 
edge needed not all aſcend, but only be moved 


horizontally, to which way of moving the gra- 


vity of the electric (which the ſtring kept from 
moving downwards) could be but little or no 


hinderance. And, agreeably to this, we found, 


that if, as ſoon as the ſuſpended and well rub- 
bed electric was brought to ſettle freely, we 
applied to the chafed edge, but without touch- 
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; tip, by manifeſting a not inconſiderable elec- TS egoing . 
trigity. And this is the. worthier of notice, ceſs is wont to be uniform. enough, I ſhall add 
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"EXPERIMENT. Tv 


ms x, che mentia of due 


body brings into 8 F 
$ than once made fome glaſs of lead per ſe, (which 


I found no very caſy work) that alſo was not 
| at deſtitute of an eleErical virtue, though 
ꝛeſtion, i it had but a very languid one. And it is not 
ir here. to be overlooked, that this glaſs might 
e fai | be brought to afford again malleable 
not here 0+ lead which was never reckoned, that I know 
ich thoſe alread . 7 EX 5 ER 1 540 NT V. 
By 95s by boring we poliſhed, ar, ar leaſt, - upFRLy, boring taken fome amber, De 
h ſurfaces;) but the title of chis paper 1 1 * diſtilled it, not with ſand or 
| ſome experiments abous the produc · ney or ſome ſuch addi 8 
den of eleQricity, 1 muſt. nor omit t0.recite, chemiſts are wont fo uſe, for fear it ond 5 
how I have bern ſometimes able to produce. or over, 97 break their veſſels; but by itſelf, har 


5 = way: might. have, an unmized .caput mortum: 
made. this diſtillation, - fay, and con- 
mee 


aving, es 


2 e Fort Joh n ak; ſrangely n . 5 
ood turpentine, 1 found, that the remaining o ©) ap amber, ſo that they, who wk, in | 
dec would not, when cold, continue a liquor, bt bodies to flow | 


the Tame, of attracting. 
e en gum alrhoft like £m the ſubſtantial form of amber, would 
eraber, which, as Hooks ER WW: s body changed and deprived of 


ir doen 


IECONDLY, m 

| bagies, as petrole 2 == 
ory mpg oy ws 
eee remain ym 


* 
made of the calx and of the 
| And from the ſecond example above- 
. and from common glaſs, which is 


EXPERIMENT . 


NHIR DL, ha burnt antimon to electrical, we may alſo learn, that bodies, that 
aſhes, and of Fog a aſhes, a ng £1 apart obſerved 3 en- 
N made a Md Ja 1 Kich ceAricings may have that virtue 


when, rubbed, as. ena 


ded „ that they 
19 85 to excite. chem, it anſwered E ply 


cauſe, that as 2 vitrum aptimonii, that is ſaid the recital of a ſurpriſing phznomenon, which, 
8 e may be made of though nat conſtant, may help to make it pro- 
8 ſame mineral. aer 0 1 cn 

tion. you know a great part of the antimo- ſuppoſed >. pong the ſubſtantial, 
nial ſulphur is = 5 or even from the ntial form of the attrahent, 


oriæ :; fo glaſs of antimony, made without ad- hu that be the effects of unheeded, and, as it 
were, 


* may eaſily, ag — has inform- rtuitous * And, however, I dare 


not 


FO me leave to ſatefy my ſelf further, by defiri 


blk hair would not have been cafily attracted by 
an ordinary electrical body, that had not been 
conſiderably large, or extraordinarily vigorous. inſtrui | 
poſtures. The like ſucceſs I had with the end 
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dbereſdee ſhall relate that, which I had the hack 
to make of an-odd ſort of clerical attractiom 


(l. it ſermed, ) not taken hotice of (that I know 


FI HAT falſe locks, as they call them, of 
1 - forne hair, being by curling or otherwiſe 

At to à certain degree of dryneſs, or of 
ſtiffneſs, will be attracted by the fleſh of ſome 
33 ſeem to apply themſelves to it, a8 
hair is wont to do to amber or jet excited by 
rubbing. Of this I had a proof in ſuch locks 


not keep their locks from flying to their cheeks, 


| r of wry mage eb uſe, or 
any need ot painting) ſticking there. 
9 ton of theſe beauties firſt ſhewed me 


this experiment, I turned it into a complemen - 
_ al raille „ 


trick in it, though I after ſaw: the ſame thing 


to the others locks too. But as ſhe 18 


no ordinary virtuoſa, the very ingeniouſſy re- 
moved my ſuſpicions, and, as I requeſted, gave 


her to hold her warm hand at a convenient 
diſtance from one of thoſe locks taken off and 
held in the air. For as ſoon as ſhe did this, 
the lower end of the lock, which was free, ap- 

plied itſelf preſently to her hand: which ſeemed 
the. more ftrange, becauſe fo great a multirude 


This repeated obſervation put me upon enquir- 
ang among ſome other young ladies, whether 
they had obſerved any 


from one of them eminent for being ingenious, 
who told me, that ſometimes ſhe had met with 
| theſe troubleſome Iþcks; but that all ſhe could. 
tell me of the circumſtances, which I would 


have been informed about, was, that they 


ſeemed to her to fly moſt to her cheeks, when 
they had been put into a ſomewhat ſtiff curl, 
and when the weather was froſty* 

Lou will probably be the leſs diſpoſed to be- 
lieve, that clefurica attractions muſt proceed 


from the predominancy of this or that chemi- 
cal principle in them, if I acquaint you with. 
ſome odd trials, wherein the attraction of light 
bodies ſeemed to depend upon very ſmall cir- 
cumſtances. And though forbearing at pre- 


* 
* 
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 ® Some years alter the making the 


mike, and we were ſome what diſcoura | 
vieh chanced to prove too weak, when the internal air 


our air- pump to exhauſt the glaſs, 2 
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worn by two very fair ladies, that you know. 
—_ ſome times I obſerved, that they could 


ng 


uch like thing; but 1 
- _ found little ſatisfaction to my queſtion, except 


bed 


from the ſubſtantial forms of the attrahents, or 


ged by our firſt attempt, wherein 


e air was withdrawn, we 


V 
my thoughts about the cauſe 
of theſe ſurpriſing phenomena, 1 propoſe it 
only as a problem to your ſelf, and your curi- 
ous friends, yet the main circumſtances ſeem- 
ing to 1 Wl a deer. nature, the recital of 
my trials will not be impertinent to the deſign 
ſubject of this paper. 20 


EXPERIMENT VI. 
I TOOK chen a large and vigorous piece of 
1 amber, conveniently ſhaped for "a pur- 
poſe, and a downy feather, ſuch as grows up- 
on the bodies, not wings or tails of a ſomewhat 
large chicken: then having moderately excited 
þ 497 Wn gg vt near it, that 
ighbouring part of the feather was drawn 
by it, and ſtuck faſt to it; but the remoter 
parts continued in - their former poſture. This 
done, I applied my fore-finger to theſe erected 
downy and immediately, as I expec- 
ted, they left their preceding poſture, and ap- 
plicd themſelves to it; as if it had been an elec- 
1 5 4 | 3 | 0 81 to them 
my nail, or the pulpy part of m er, or 
held my finger towards the right 5 me 
left, or directiy over, theſe downy feathers, 
that were ner the little — nimbly, and, 
for aught appeared, equally turn themſelves to- 
wards it. And to ſnew, that the ſteams, that iſ- 
ſued out of ſo warm a body as my finger, were 
not neceſſary to attract, as men ſpeak, the a- 


bave· mentioned feathers, inſtead of my finger, 


I applied to them, after the ſame manner, a 
little cylindrical inſtrument of ſilver, to which 


by chey bowed and faſtened themſelves, as they 


had dene to my finger, though the tip of this - 
inſtrument were preſented to them in ſeveral 


of an iron key, and the like alſo with a cold 
piece of poliſhed black marble ; and ſometimes 
che feathers did ſo readily and ſtrongly faſten 
thendſelves to theſe extraneous and unexcited 
that I have been able, though not eaſi- 
ly, io make one of them draw the feather from 
amber itſelf, | os 9 
Bu rr it is diligently to be obſerved, that this 
unuſal attraction happened only, whilſt the elec- 
trical operation of the excited amber continued 
ſtrong enough to ſuſtain the feathers. For 
afterwards, neither the approach of my finger, 
nor that of the other bodies, would make the 
downy feathers change their poſture. Yet, as 
ſoon as ever the amber was by light affrition 
excited again, the feather would be diſpoſed to 
apply itſelf again to the abovementioned bodies. 
Anp leſt there ſhould be any peculiarity in 
that particular feather, I made the trials, with 


others, 


4 
7 


experiments about the production of eleQaicity, having a defire to try, whether in 
| amber, the motions excited by the dx or a conſiderable intereſt, or whether the effect were not 
due rather to the emiſſion and retraQtion of effluvia, which being of a viſcous nature may conſiſt of particles either branched 
or hooked, or otherwiſe fit for ſome kind of coheſion, and capable wr 


are: to examine this, I ſay, I thought the fitteſt way, if it ee e to try, whether amber 
— — a light body in Ft. whence the air — out. And though the trial of this ſeemed very difficult to 


of being ſtretched, and of ſhrinking again, as leather 


the weight of the ambient air broke our receiver, 
been with * 


* 


linary diligence pumped out; yet having 
a vigaraus piece of amber, which I had-cauſed to be purpoſel turned and polfthed for elet experiments, I i Fre 
repeated the trial, and found, that in warm weather, it wo 
for it ſtirred a poiſed needle after above 4 of an hour) after we had done rubbing it. Upon 
Aapen del it, being firſt well chafed, in a 2 Jar receiver, that was not Fu juſt over a light body; and making haſte with 


retain a manifeſt power of attracting for ſeveral minutes 
which encouragement we 


id by a contrivance let down the ſuſpended amber, 


till it came very near the ſtraw or feather, and perceived, as we expected, that in ſome trials, upon the eaſt contact it 
would lift it up; and in others, (for we the experiment, the amber would raiſe it without touching it, that is, 
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wk found | 0 pap "Wo ter my en. ſtone ws not a true emetuld, but, which'is Ta 

5 | ad * 3 q rere a green ſap phite.- And 1 learned by e in * 

| expe! alſe „ theflalfal- ſy chat cut it, chat it was fo fat 

- and Wich Lone months, if not richer years of from having the ſoftneſs of an emerald; that he 

| — but with the like ſucceſs. found it harder than blue ſfapphires themſelves, 

Ap left Le rx think theſe phepome: which yet yer are a boo of- great hardneſs, and by 


" proceed | ſome peculiarity in the p — * * to none, but ponds, 
- of der! employed, I ſhall add, that 1 found * ore Eoneluding any th ning from 


rffity nou? ir the ſucceſs, "when; in the Is 2 dave that, if the aſſertion 


Plate of arhiber, I ſubſtirured: mu electric, Was amine were true, the Want of an el 

 and-* 7 ers f "melted trical fac Ity mig ht be thought '# Soneomitant 
brimſton e.. at 199507 20770 wee the” 2 — texture of the eme 
mee E 14 I thought ft to rald thai” of its green colour; 1 proceetied to 
menten, a : nt, bf 15 ue Way of make trial with three or four emeralds Whoſe 


E proſe 
dtawin light bodies, and with this experi ue was not doubted, and found them 
ment f eng condhude my. notes about-elec- all y * ough not equally,” endowed 


tricity, but thaty I'think; it will not be amiſs, with 10 | d to be yet more 
before J tabe Fe of this ſubject, to give cis confiderable i an rald of my own, whoſe 
advertiſement fat che event of et desb er. evlour was de endellent, chat by ſkilful perſons 
periments is nk hs {6 certain as thiar of mas it was beate Sir as a rar And thoug 
others, Being ſhrmetimes” much varied "by "this ſucceſs of my en I perceived I could 


22 flight Cireuinſtances,\and' now all 2 not, e T have Jone,. 'thew the curious a 
oe, thatiare e : 2 ef judging em. N 


then by | way 
This obtereue war receive e - yer the Re m ay'be, not always 
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elect ha.) But now ing ſet: in & ſureſt way o 
 thar, dot ony were maß Rappen fome vari chem cannot nity ee em ny for 4 
'rions in the We of ui Mace with een. ebe ate hag 
cal-bodies,”bur'that it is not ſo Certain «Many 

think, whether ſome parti | 
not electrical For the Þ goon; wh Kircherus 


| freaking 'of 4 and yet 1 F — dm not, 


ant one, there ae often found diamonds that 
a very-vigorous one. And I do remem- 

| berker with any eledtrck of the fame 

more vigotous than a rough d 

Thape, wich is the fame, that I formerly mention- 


all the trials I have made wick natural ed to have moved a needle above three minutes 


eryſtal,” I have found any, that was deſtitute of after Thad ceaſed to chafe it. And this brings 
the power he refuſes them. Alſo a late moſt into my mind; that it has been obſerved; that 
learned writer reciting the elericks;/teckoned d umonds draw better whilſt rough, than. they 
up by our induſtrious countryman Gef an . do after they are cut and poliſhed ; which ſeem- 
mereaſing their number by ſome-oblerved* by, ing to contradict what has been obſerved by o- 
himſelf, (to Which I ſhall now add, beſides '. thers, and by us alſo, that amber, for inſtance, 
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